




EXON COMPANY, U.S.A. 
POST OFFICE BOX 728 LINDEN, NEW JERSEY 07036 

REFINING DEPARTMENT 
SITE REMEDIATION 

April 25, 1997 

Exxon Bayonne Plant 
Site Remediation Administrative 
Consent Order, Effective 11/27/91 

Mr. Christopher Kanakis, Acting Section Chief 
New Jersey Department of Environmental Protection 
Division of Responsible Party Site Remediation 
Responsible Party Cleanup Element, 5 th Floor 
401 East State Street - CN-028 
Trenton, New Jersey 08625-0028 

Dear Mr. Kanakis: 

Pursuant t o  Paragraph 4 2  of the Exxon Bayonne Plant Site Remediation 
Administrative Consent Order, enclosed please find four copies of the quarterly 
progress report for the 1 st Quarter of 1997. 

Please let me know if you have any questions. 

Sincerely, 

0 
John E. Hannig 
Site Remediation Project Administrator 

JEHIkml 
Enclosures 
01 25-2.doc 

Via Registered Mail - R 844 500 484 

A DIVISION OF EXXON CORPORATION 
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EXXON BAYONNE PLANT SITE REMEDIATION 
QUARTERLY PROGRESS REPORT 

JANUARY 1, 1997 through MARCH 31, 1997 

Reference: NJDEPIExxon Bayonne Plant Site Remediation Administrative Consent 
Order (ACO), effective November 27, 1991. 

The following information is submitted to  NJDEP pursuant t o  the quarterly progress 
reporting requirements of the ACO Paragraph 42. 

A. Requirements of the ACO lnitiated in the Subject Period 

1. None. 

B. Requirements of the ACO Previouslv Initiated and Still in Progress 

1. Continued vacuum truck purging at NAPL IRM sites in accordance with the 
schedule. 

2. Continuation of Chromium IRM field work at the No. 3 TankfieldIHook Road 
area. 

3. Continuation of field work on Chromium IRM Hex-Cr Sampling Plan. 

C. Reauirements of the ACO Completed During the Subject Period 

1. Submission of the quarterly progress report for the 4th Quarter of 1996, 
pursuant t o  ACO paragraph 42. 

2. Submission of Annual Self-Guarantee, pursuant t o  the ACO Paragraph 53 
financial assurance requirement; now on an April-cycle. 

3. NJDEP VisitsIMeetings: 

Mike Kenney, John Boyer, Jeff Griesemer and Mary Hrenda of IVJDEP's 
Case Management Team met with members of the Exxon Site 
Remediation Team in Trenton on January 23, 1997 to  discuss Process 
Improvement initiatives. 

D. Reauirements of the ACO Which Should Have Been Completed and Were Not 

None. 

E. Explanation of Anv Potential Non-Compliance with A p ~ r o v e d  Work Plans, 
Schedules or Remedial Action Plans 

None. 



F. Requirements of the ACO to be Initiated in Next Reportina Period 

1. Submission of Free Oil Recovery Program Scope of Work. 

2. Initiation of Free Oil Recovery Program field investigation. 

3. Submission of response to N,IDEP1s 3/26/97 comment letter on the Trunk 
Line No. 1 Sewer IRM Report. 

G. Results of Additional Studies of Conditions at the Site 

None. 

H. Newly Discovered Areas of Historical (Pre-1980) Contamination 

See Attachment 1. 

I. Soil Pile Additions at Placement Areas 

None. 

J. NAPL IRM Quarterlv Monitoring Summary 

See Attachment 2. 
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SUMMARY 01 MAJOR SEWER LlNE FINDINGS 
FOR LllJES VIOEOEO TbIROUGH DECEMBER 31,1005 

FORMER EXXON BAYONNE TERMINAL 
BAYONNE, NEW JERSEY 
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SUMMARY of MAJOR SEWER LINE FINDINGS 
FOR LINES VIDEOED THROUGH DECEMBER 37,7095 

FORMER EXXON BAYONNE TERMINAL 
BAYONNE, NEW JERSEY 
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SUMMARY of MAJOR SEWER UNE FlNOlNGS 
FOR LINES VIOEOEO TIiROUGH DECEMBER 31, 1095 

FORMER E U O N  BAYONNE TERMINAL 
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NAPL MONITORING AND RECOVERY REPORT 
FIRST QUARTER 1997 

BAYONNE PLANT 
BAYONNE, NEW JERSEY 

DRAI JOB NO. 95C1517 

1.0 INTRODUCTION 

On behalf of Exxon Company, USA (Exxon), Dan Raviv Associates, Inc. (DRAT) has prepared 
this progress report summarizing the First Quarter 1997 (1Q97) light Non-Aqueous Phase Liquid 
(NAPL) Interim Remedial Measures (IRM) monitoring and recovery activities. This is in 
accordance with Exxon's November 27, 1991 Administrative Consent Order, individual IRM 
investigation reports, and previous quarterly NAPL monitoring and recovery reports submitted to 
the New Jersey Department of Environmental Protection (NJDEP). This report includes data for 
the Pier 7, Pier 6, Helipad, Interceptor Trench and Platty Kill Canal IRMs. In addition, the status 
of the Vacuum-Enhanced Recovery (VER) system at the Low Sulhr and Solvent Tank Field 
(LSSTF) IRM is provided. 

The purpose of the IRM monitoring and recovery program is to measure the presence and 
thickness of floating NAPL in order to monitor its vertical and horizontal extent and to evaluate 
IVAPL recovery operations. Field work was completed from January to March 1997 by Exxon. 
All of the data presented in this report was obtained by Exxon and supplied to DRAI. The 
activities summarized in this submission include: (1) quarterly fluid level measurements from 
select wells, sumps, manholes and surface water locations; (2) weekly NAPL recovery from wells 
at the Pier 7 LRM; (3) twice-weekly NAPL recovery from wells at the Platty Kill Canal IRM; and 
(4) weekly NAPL recovery from well ITMW 1 at the Interceptor Trench IRM. 

Dan Raviv Associates, Inc. 
lob NO. 95C 151 7/~5035//97~1-~~T.WP6 



2.0 PIER 7 IRM 

Quarterly measurements of depth to water and floating NAPL were obtained by Exxon at the Pier 
7 IRM during low tide on January 22, 1997 and during high tide on January 13, 1997. Ground 
water elevations were calculated and corrected by DRAI for the presence of floating NAPL, when 
necessary (Tables I and 11). Corrected ground water elevation contours and apparent NAPL 
thicknesses are presented on Figures 1 and 2. Contour map reporting forms are included in 
Appendix A. 

NAPL recovery operations, overseen by Exxon, are performed weekly at 14 wells: EB5 1, EB52, 
EB56, EB58, EB59, EB62, EB65, EB66R, EB67, EB69, P7MW1, P7MW2, EBRI 1 and Sherry 
3. NAPL recovery operations at 12 wells (EB51, EB52, EB56, EB58, EB59, EB62, EB65, 
EB66R, EB67, EB69, P7MWl and P7MW2) are completed with a vacuum truck and dedicated 
PVC piping. As recommended in the previous quarterly report, NAPL recovery was initiated at 
wells EB5 1, EB56, EB59, EB65 and EB66R. Recovered NAPL volumes for 12 wells are 
tabulated and graphically presented in Appendix B. The NAPL volumes are calculated based on 
NAPL thicknesses measured in the well prior to evacuation. Total fluids (NAPL and ground 
water) are recovered at wells Sherry 3 and EBRll. With the exception of well EBRl1, fluid 
volumes recovered from all the wells are summarized in Table Ill. Because a flow meter is not 
present on the discharge line from well EBRll, the volume of fluids pumped from this well is not 
known. 

The following observations are based upon the fluid level measurements, the ground water 
elevation contour map and fluid pumping rates. 

(1) In general, the ground water flow direction is towards New York Bay and is 
consistent with historic measurements. At high tide, a reversal in the hydraulic 
gradient is indicated between New York Bay and the wells north of the southern 
gantry wall (EB59, EBGOR, EB62 and P7MWl). 

(2) Floating NAPL was detected at 16 of the 24 wells at low tide (Figure 1) and at 15 
of the 24 wells at high tide (Figure 2). The apparent NAPL thicknesses at low tide 
ranged from 0.01 foot (wells EB60R, EB69 and EBRIQ) to 2.10 feet (well 
P7MWl). At high tide, the apparent NAPL thicknesses ranged from 0.01 (wells 
EB50, EB5 1 and EB69) to 2.17 feet (well P7MWl). 

NAPL thicknesses and locations are generally consistent with historic ranges. 
NAPL thicknesses at wells EB56, EB67 and P7MW2 were less than the historic 
maximums measured in the previous quarter. 

(3) Vacuum truck recovery operations at the Pier 7 lRM recovered approximately 78 
gallons of NAPL. Approximately 61 gallons of NAPL were recovered from wells 
EB58, EB67 and P7MW 1 located in the central portion of the IRM area. NAPL 

Dan Raviv Associates, Inc. 
Job NO. 95C 15 1 ~/D~o~~//~~QI-RPT.wP~ 



recovery from wells EB5 1, EB52, EB56, EB59, EB62, EB65, EB66R, EB69 and 
P7MW2 was less than 5 gallons per month per well. 

(4) In 1Q97, 1.4 million gallons of total fluids were recovered from well Sherry 3. 
Fluids recovered by well Sherry 3 are discharged to the East Side Treatment Plant. 

Dan Raviv Associates, Inc. 
Job NO. 95C 15 1 ~/D~o~~//~?Q~-RPT.wP~ 



3.0 PIER 6 IRM 

Quarterly measurements of depth to water and floating NAPL were obtained by Exxon at the Pier 
6 IRM during low tide on January 22, 1997 and during high tide on January 13, 1997. Ground 
water elevations were calculated and corrected by DRAI for the presence of floating NAPL, when 
necessary (Tables IV and V). Corrected ground water elevation contours and apparent NAPL 
thicknesses are presented in Figures 3 and 4. Contour map reporting forms are included in 
Appendix A. 

The following observations are based upon the fluid level measurements and the ground water 
elevation contour map. 

(1) In general, the ground water flow direction is towards IVew York Bay and is 
consistent with historic measurements. At high tide, a reversal in the hydraulic 
gradient is indicated near the bulkhead (Figure 4). 

(2) Floating NAPL was detected in four of the 13 wells during both low and high tide. 
During low tide, the apparent NAPL thicknesses ranged from 0.08 (well EBR12) 
to 0.23 feet (well EB72). During high tide apparent IVAPL thicknesses ranged 
0.08 (well EB74) to 0.42 feet (well EB72). 

The NAPL thicknesses and locations were generally consistent with ranges from 
historic measurements. NAPL thickness at well EBRI 3 was less than the historic 
maximum measured in the previous quarter. 

Dan Raviv Associates, Inc. 
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4.0 HELIPAD IRM 

Quarterly measurements of depth to water and floating NAPL were obtained by Exxon at the 
Helipad IRM during low tide on January 20, 1997 and during high tide on January 14, 1997. 
Ground water elevations were calculated and corrected by DRAI for the presence of floating 
NAPL, when necessary (Tables VI and VII). Corrected ground water elevation contours and 
apparent NAPL thicknesses are presented in Figure 5 for low tide and Figure 6 for high tide. 
Contour map reporting forms are included in Appendix A. 

The following observations are based upon the fluid level measurements and the ground water 
elevation contour map. 

(1) In general, the ground water flow direction is towards the Kill Van Kull and is 
consistent with historic measurements. At high tide, a reversal in the hydraulic 
gradient is indicated near the bulkhead (Figure 6). 

(2) Floating NAPL was detected in 1 1 of the 15 wells during low tide and 10 of the 15 
wells at high tide. The apparent NAPL thicknesses during low tide ranged from 
0.01 foot (wells EB7 and EBR2) to 2.22 feet (well EBR5). The apparent NAPL 
thickness during high tide ranged from 0.01 (well EB7, EBl 1 and EB12) to 2.55 
feet (well EBRS). NAPL was thickest (greater than 0.80 foot) in the center of the 
site at wells EBR4, EBR5, EBR6 and EBR8 during both low and high tides. 

In general, NAPL thicknesses and locations were consistent with historic ranges. 
NAPL thicknesses at wells EBR4, EBRS and EBR6 were less than the historic 
maximums measured in the previous quarter. The NAPL thickness at well EB 12 
decreased from 3.22 feet at low tide and 3.55 feet at high tide measured in the 
previous quarter to 0.05 feet at low tide and 0.01 feet at high tide this quarter. 

Dan Raviv Associates, Inc. 
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5.0 INTERCEPTOR TRENCH IRM 

Quarterly measurements of depth to water and floating NAPL were obtained by Exxon at the 
Interceptor Trench area in select wells, manholes and sumps on January 24, 1997. Exxon also 
made visual inspections of the vitrified tile pipe (the drainage pipe within the Interceptor Trench) 
while fluid levels were measured at each manhole location. All water level elevations were 
calculated and corrected by DRAI for the presence of floating NAPL, when necessary (Table 
VIII). Corrected ground water elevation contours and apparent NAPL thicknesses are presented 
in Figure 7. A contour map reporting form is included in Appendix A. 

Daily flow meter readings (excluding weekends and holidays) were collected by Exxon from the 
flow meters at Sump A, Sump B and the Avenue J Sump. Monthly total fluid volumes recovered 
by the trench system (Sump A, Sump B and Avenue J Sump) are summarized in Table IX. Daily 
totalizer readings and volume of fluids pumped are summarized in Appendix C. As recommended 
in the previous quarterly report, weekly NAPL recovery was initiated at well ITMWl using a 
vacuum truck. Recovered NAPL volumes for well ITMWl are tabulated and graphically 
presented in Appendix E. 

The following observations are based upon the fluid level measurements, the ground water 
elevation contour map and fluid pumping rates. 

(1) Ground water northeast and southwest of the trench flows toward the interceptor 
trench. This is consistent with previous measurements. Ground water elevations 
are lower in the vicinity of Sump A and B from the previous quarter since Sump A 
is back in service. 

(2) Floating NAPL was detected in 19 of the 26 wells. The apparent NAPL 
thicknesses ranged from 0.01 feet (wells EB35 and ITMW6) to 9.13 feet (well 
ITMWI). Apparent NAPL thicknesses, greater than or equal to 0.5 foot, were . 

detected in wells EB100, ITMWI, ITMW2, ITMW3 and ITMW4. NAPL 
thicknesses and locations are generally consistent with historic ranges found in the 
monitoring wells, except at wells EB35, EB95 and GMMWl1. The NAPL 
thicknesses measured at wells EB95 (0.12 foot) and GMMWI 1 (0.02 feet) were 
slightly greater than maximum thicknesses previously measured (0.09 and 0.01 
feet, respectively). NAPL thickness of 0.01 foot was measured at well EB35 
where NAPL was not previously detected. NAPL thickness at well ITMWl was 
less than the historic maximum measured in the previous quarter. 

DNAPL was measured in ITMW6 at a thickness of 2.03 feet which is the same 
thickness as measured on November 18, 1996. DNAPL was not detected in any of 
the other Bayonne Plant wells. 

Dan Raviv Associates, Inc. 
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(3) In 1Q97, a total of 6.3 million gallons of total fluids were recovered using Sump 
A, Sump B and the Avenue J Sump (Table IX). Fluids recovered by the trench 
system were discharged to the East Side Treatment Plant. Sump B was used when 
Sump A was temporarily out of service. Sump B uses the same discharge pipe and 
totalizer as Sump A. The float onloff switch for Sump B is set for a higher fluid 
elevation than Sump A. 

(4) Fluid level measurements within the manholes indicate that fluid flow within the 
V.T.P. drainage pipe is towards Sump A. Based on fluid level measurements at 
Manholes MH-1, MH-6, MH-7 and MH-9, the average hydraulic gradient within 
the drainage pipe is less than O.Olfi/fi. 

( 5 )  A visual inspection of the V.T.P. drainage pipe at all nine manholes revealed no 
obvious blockage of fluid flow within the trench. 

(6) Approximately 75 gallons of NAPL were recovered from weekly vacuum truck 
operations at well ITMWI. 

Dan Raviv Associates, Inc. 
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6.0 PLATTY KILL CANAL IRM 

Quarterly measurements of depth to water and NAPL were obtained by Exxon at the Platty Kill 
Canal IRM during low tide on January 20, 1997 and during high tide on January 14, 1997. 
Ground water elevations were calculated and corrected by DRAI for the presence of floating 
NAPL, when necessary (Tables X and XI). Corrected ground water elevation contours are 
presented for the shallow unconfined zone at low tide in Figure 8 and at high tide in Figure 9, and 
for the deep confined zone at low tide in Figure 10 and at high tide in Figure 11. Contour map 
reporting forms are included in Appendix A. 

NAPL recovery operations, overseen by Exxon, are performed at two unconfined zone wells (EB- 
1 9 and GWMW 12) and three confined zone wells (PKMW 1 1, P I W  12 and PKMW14). NAPL 
is currently recovered twice-weekly by the vacuum truck and dedicated PVC pipe at these five 
wells. As recommended in the previous quarterly report, NAPL recovery was initiated at well 
GMMW 12. NAPL volumes recovered from all the wells are summarized in Table XII. NAPL 
volumes are tabulated and graphically presented in Appendix D. 

The following observations are based upon the fluid level measurements, the ground water 
elevation contour map and NAPL recovery operations. 

(1) In general, at both low and high tide, the ground water flow in the shallow 
unconfined zone is towards the Platty Kill Canal. At high tide, a reversal in the 
hydraulic gradient is indicated near the bulkhead. This is consistent with historic 
measurements. 

(2) Ground water flow in the deep confined zone is towards the Platty Kill Canal at 
low tide. At high tide, a reversal in the hydraulic gradient is indicated near the 
bulkhead. This is consistent with historic measurements. 

(3) Floating NAPL was detected in six (PKMWI, PKMW3, PKMW4, PKMW8, 
GMMW-12 and EB-19) of the 11 unconfined zone wells at low tide. Floating 
NAPL was detected in five (PKMWI, PKMW3, PKMW8, GMMW-12 and EB- 
19) of the 11 unconfined wells measured at high tide. The apparent NAPL 
thicknesses ranged from 0.02 foot in well GMMW12 to 1.52 feet in EB-19 at low 
tide. At high tide, the NAPL thicknesses ranged from 0.01 foot (well PKMW3) to 
1.36 feet (EB19). Measured NAPL thicknesses were typically greater at low tide 
than at high tide. NAPL thicknesses and locations are generally consistent with 
historic ranges found in the monitoring wells, except at well GMMW12. During 
NAPL recovery operations on January 7, 1997, a NAPL thickness of 2.42 feet was 
measured at GMMW12 which is greater than the previous historic maximum of 
2.35 feet. However, the NAPL thicknesses at this well on January 14 and 20, 
1997 were lower (0.02 foot on both days) due to successhl NAPL recovery 
operations. 

Dan Raviv Associates, Inc. 
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(4) Floating NAPL was detected in three wells (PKMWl 1,  PKMW12 and PKMW 14) 
of the seven deep confined zone wells at both high and low tides. During low tide, 
NAPL thicknesses ranged from 0.07 feet at PKMW14 to 9.46 feet at PKMWl 1 . 
During high tide, NAPL thicknesses ranged from 0.5 1 feet at PKMW14 to 9.03 
feet at PKMWl1. 

(5) During 1 Q97, approximately 165 gallons of NAPL were recovered. 
Approximately 14 1 gallons were recovered from well PKMW 1 1 .  NAPL recovery 
was consistent with historic recovery at wells EB 19, PKMW 1 1 ,  PKMW 12 and 
PKMW 14. Recovery from well GMMW 12 dropped to less than 0.10 gallons per 
month. A total of 2 gallons of NAPL were recovered from well GMMW-12. 
Approximately 1.6 gallons of NAPL were initially recovered. 
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7.0 LOW SULFUR AND SOLVENT TANK FIELD IRM 

It is anticipated that the VER system will be operated during 2Q97. In March 1997, 10 
pneumatic total fluids pumps were installed in recovery wells VERlA through VERlE and 
VER2A through VER2E. 

Dan Raviv Associates, Inc. 
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8.0 RECOMMENDATIONS 
The following recommendations are based on observations made during the ongoing NAPL 
monitoring and recovery operations. Recommendations for NAPL recovery are based on the 
potential threat for off-site NAPL migration. In areas where off-site NAPL migration is not 
occurring, or is not evident, recommendations typically only involve on-going monitoring. The 
exception is the Platty Kill Canal IRM, where NAPL recovery is being performed to reduce the 
thickness of NAPL. 

Pier 7 IRM 
(1) Ground water and NAPL level monitoring should be continued on a quarterly basis. 
(2) NAPL recovery by vacuum truck should be continued at the following 12 wells: EB5 1, 

EB52, EB56, EB58, EB59, EB62, EB65, EB66R, EB67, EB69, P7MWl and P7MW2. 
(3) Total fluids recovery should continue at wells EBRl1 and Sherry 3. 

Pier 6 IRM 
(1) Ground water and NAPL level monitoring should be continued on a quarterly basis. 

Helipad IRM 
(1) Ground water and NAPL level monitoring should be continued on a quarterly basis. 

Interceptor Trench IRM 
(1) Ground water and NAPL level monitoring should be continued on a quarterly basis. 
(2) Total fluids recovery should continue at Sump A and Avenue J Sump. 
(3) Vacuum truck NAPL recovery at well ITMWl should increase to twice weekly. 
(4) The DNAPL at ITMW6 should be sampled and tested to determine its' chemical 

composition. 

Plattv Kill Canal IRM 
(1) Ground water and NAPL level illonitoring should be continued on a quarterly basis. 
(2) NAPL recovery operations should be continued at wells EB 19, GMMW-12, PKMW 1 1, 

PKMW 12 and PKMW 14. 

Miscellaneous 
(1) The Bayonne Free Oil Recovery Project (FORP) will commence 2Q97. IRM monitoring 

and NAPL recovery operations will continue until full scale remedial systems are installed. 
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Table I 
Summary of Ground Water Elevations and NAPL Thicknesses 

Low Tide -- January 22,1997 
Pier 7 IRM 

DRAl Job No. 95C1517 

t 064 13;05 

Notes: (1) Measuring Point is rim of PVC casing, or steel casing if PVC is not present or accessible. 
(2) ND = Not Detected 
(3) N/A = Not Applicable 
(4) ft, msl = feet, mean sea level 
(5) All survey data were obtained from Casey and Keller of Millburn, NJ. 
(6) All measurements performed by Exxon 
(7) P6TGS = Pier 6 Tidal Gauging Station. 
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Table II  
Summary of Ground Water Elevations and NAPL Thicknesses 

High Tide -- January 13,1997 
Pier 7 IRM 

(2) ND = Not Detected 
(3) NIA = Not Applicable 
(4) ft, msl = feet, mean sea level 
(5) 411 survey data were obtained from Casey and Keller of Millburn, NJ. 
(6) All measurements performed by Exxon 
(7) P6TGS = Pier 6 Tidal Gauging Station. 
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Table Ill 
Summary of NAPL and Total Flulds Recovery 

Pler 7 IRM 
Bayonne Plant - Bayonne, New Jersey 

NAPL RECOVERY (GALLONS) 

WELL NO. EB51 EB52 EB56 EB58 EB59 E M 2  EB65 EB66R E M 7  EB69 P7MW1 P7MW2 Total Volume 
JANUARY 0.07 0.39 1.59 2.35 0.84 0.75 1.96 1.34 1.24 0.19 9.99 0.03 20.74 

FEBRUARY 0.25 0.45 0.94 3.59 0.53 1.96 0.78 0.34 3.89 0.57 15.85 0.1 1 29.26 
MARCH 0.12 0.17 0.63 1.75 0.19 2.24 0.61 0.17 4.31 0.54 17.54 0.06 28.33 

FIRST QUARTER of 1997 0.44 1.01 3.1 6 7.69 1.56 4.95 3.35 1.85 9.44 1.30 43.38 0.20 78.33 

TOTAL VOLUME OF NAPL 
PREVIOUSLY RECOVERED 0.00 9.49 0.00 62.55 0.00 45.44 0.00 0.00 101.95 30.33 288.69 86.95 61 0.37 

TOTAL VOLUME OF NAPL 
RECOVERED BEGINNING IN 4095 0.44 10.50 3.16 70.24 1.56 50.39 3.35 1.85 111.39 31.63 332.07 87.15 688.70 

SHERRY 3 -TOTAL FLUIDS RECOVERY 

SYSTEM AVERAGE 
TOTAL DOWN PUMP 

VOLUME TIME RATE 
(GAL) (HOURS) (GPM) 

JANUARY 473,442 4.5 10.7 
FEBRUARY 482.326 2 1 11.5 

MARCH 421.551 0 9.4 
FIRST QUARTER of 1997 1,377.319 25.5 10.5 

Note: (1) All measurements performed by Exxon. 
(2) Total volume of NAPL previously recovered has been adjusted 

lor roundlng dlflerences used In prevlour quarters 



Table IV 
Summary of Ground Water Elevations and NAPL Thicknesses 

Low Tide - January 22,1997 
Pier 6 IRM 

Notes: (1) Measuring Point is rim of PVC casing, or steel casing if PVC is not present or accessible. 
(2) ND = Not Detected 
(3) N/A = Not Applicable 
(4) ft, msl = feet, mean sea level 
(5) All survey data were obtained from Casey and Keller of Millburn. NJ. 
(6) All measurements performed by Exxon 
(7) PGTGS = Pier 6 Tidal Gauging Station. 
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Table V 
Summary of Ground Water Elevations and NAPL Thicknesses 

High Tide -- January 13,1997 
Pier 6 IRM 

Ground Water 

(2) ND = Not Detected 
(3) NA = Not Applicable 
(4) ft, msl = feet, mean sea level 
(5) All survey data were obtained from Casey and ICeller of Millburn, NJ. 
(6) All measurements performed by Exxon 
(7) P6TGS = Pier 6 Tidal Gauging Station. 
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Table VI 
Summary of Ground Water Elevations and NAPL Thicknesses 

Low Tide -- January 20,1997 
Helipad IRM 

DRAl Job No. 95C1517 

Ground Water 

tBH7 
t B R 8  

KVK rGS 
Notes: (1) Measuring Point is rim of PVC casing, or steel casing if PVC is not present or accessible. 

(2) ND = Not Detected 
(3) N/A = Not Applicable 
(4) ft, msl = feet, mean sea level 
(5) All survey data were obtained from Casey and Keller of Millburn, NJ. 
(6) All measurements performed by Exxon 
(7) KVKTGS = Kill Van Kull Tidal Gauging Station (Pier 1). 
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Table VII 
Summary of Ground Water Elevations and NAPL Thicknesses 

High Tide -- January 14,1997 
Hellpad IRM 

Ground Water 

(2) ND = Not Detected 
(3) N:A = Not Applicable 
(4) ft, msl = feet, mean sea level 
( 5 )  All survey data were obtained from Casey and Keller of Millburn, NJ. 
(6) All measurements performed by Exxon 
(7) KVKTGS = Kill Van Kull Tidal Gauging Station (Pier 1). 
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Table Vlll 
Summary of Ground Water Elevations and NAPL Thicknesses 

January 24,1997 
Interceptor Trench IRM 

Notes: (1) Measurlng Polnt Is rim of PVC casing, or steel casing fl PVC is not present or accessible. 
(2) ND = Not Detected 
(3) NA = Not Applicable 
(4) 11, msl = feet, mean sea level 
(5) Well GMMW.11 sulveyed by Taylor, Wiesman and Taylor. All other sulvey data were obtained from Casey and Keller ol Millburn. NJ 
(6) All measurements perlormed by Exxon 
(7) DNAPL measurements. 
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Table IX 
Summary of NAPL and Total Fluids Recovery 

Interceptor Trench IRM 
Bayonne Plant - Bayonne, New Jersey 

NAPL RECOVERY (GALLONS) 

WELL NO. r r ~ w i  Total volume 
JANUARY 

FEBRUARY 
MARCH 

FIRST QUARTER of 1997 

TOTAL VOLUME OF NAPL 
PREVIOUSLY RECOVERED 0.00 0.00 

TOTAL VOLUME OF NAPL 

RECOVERED BEGINNING IN 1Q97 74.59 74.59 

SUMP A and B ' 
SYSTEM AVERAGE 

TOTAL DOWN PUMP 
VOLUME TIME RATE 

(GAL) (HOURS) (GPM) 
JANUARY 1,990,965 0 45 

FEBRUARY 1,735,934 0 39 
MARCH 1.670.825 0 37 

FIRST QUARTER OF 1997 5.397.724 0 40 

AVENUE J SUMP 
SYSTEM AVERAGE 

TOTAL DOWN PUMP 
VOLUME TIME RATE 

(GAL) (HOURS) (GPM) 
39,458 0 0.9 
41,396 0 1 .O 
41,665 0 0.9 

122.519 0 0.9 

Note: 1) Avenue J Sump pumps into Sump A. Therefore, total volume for Sump A has been 
adjusted by subtracting the total volume of the Avenue J Sump. 

2) All measurements performed by Exxon 
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Table X 
Summary of Ground Water Elevations and NAPL Thicknesses 

Low Tide -- January 20,1997 
Platty Kill Canal IRM 

(2) ND = Not Detected 
(3) N/A = Not Applicable 
(4) ft, msl = feet, mean sea level 
(5) Well GMMW-12 ~ u ~ e y e d  by Taylor, Wiesman and Taylor. All other survey data were obtained from Casey and Keller of Millburn, NJ. 
(6) All measurements performed by Exxon 
(7) PKTGS = Platty Kill Canal Tidal Gauging Station. 
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Table XI 
Summary of Ground Water Elevations and NAPL Thicknesses 

High Tide -- January 14,1997 
Platty Kill Canal IRM 

(2) ND = Not Detected 
(3) NA = Not Applicable 
(4) ft, msl = feet, mean sea level 
(5) Well GMMW-12 surveyed by Taylor, Wiesman and Taylor. All other survey data were obtained from Casey and Keller of Millburn, NJ. 
(6) All measurements performed by Exxon 
(7) PKTGS = Platty Kill Canal Tidal Gauging Station. 

DRAl Job No. 95C1517 



Table XI1 
Summary of NAPL Recovery 

Platty Kill Canal IRM 
Bayonne Plant - Bayonne, New Jersey 

NAPL RECOVERY (GAL.) 
WELL NO. EB19 PKMWII*  PKMW12 PKMW 14 GMMW12 Total Volume 
JANUARY 2.00 45.94 4.80 0.99 1.66 55.39 

FEBRUARY 2.50 49.18 4.57 0.97 0.07 57.29 
MARCH 1.81 46.17 3.82 0.95 0.06 52.81 

FIRST QUARTER OF 1997 6.31 141.29 13.1 9 2.9 1 1.79 165.49 

TOTAL VOLUME OF NAPL 
PREVIOUSLY RECOVERED 42.73 772.67 105.33 14.92 0.00 935.65 

TOTAL VOLUME OF NAPL 
RECOVERED BEGINNING IN 4Q95 (3) 49.04 91 3.96 1 18.52 17.83 1.79 1101.14 

Notes: (1 ) Total NAPL recovery for PKMW 1 1 includes volume obtained with skimming pump. 
Skimming pump operated from May 23 to August 2, 1996. 

(2) All measurements performed by Exxon 
(3) Total volume of NAPL recovered does not include 6 gallons 

recovered at wells PKMWI, PKMW3, and PKMW8 from 4Q95 to 2Q96. 

ORAI JOB NO. 95C1529 
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I. INTRODUCTION. 

P l a i n t i f f s  s e e k  remand of  t h e s e  c o n s o l i d a t e d  c a s e s 1  on t h e  

ground t h a t  Defendant  Exxon Mobil  C o r p o r a t i o n  ("ExxonMobil") 

i m p r o p e r l y  i nvoked  28 U .  S .  C .  5 1442 ( a )  ( I ) ,  t h e  f e d e r a l  o f f i c e r  

removal  s t a t u t e .  But t h e i r  mo t ion  i s  u n t i m e l y .  A mot ion  

c h a l l e n g i n g  d e f e c t s  i n  removal  p r o c e d u r e  must be  f i l e d  w i t h i n  

t h i r t y  d a y s  a f t e r  f i l i n g  o f  t h e  n o t i c e  o f  removal .  P l a i n t i f f s  

w a i t e d  t h i r t y - t h r e e  d a y s .  Whether  o r  n o t  t h e  c a s e s  were  p r o p e r l y  

removed, t h e r e f o r e ,  t h e  Cou r t  c a n n o t  now remand u n l e s s  i t  l a c k s  

s u b j e c t  m a t t e r  j u r i s d i c t i o n .  But  i t  i s  c l e a r  t h a t  s u b j e c t  m a t t e r  

j u r i s d i c t i o n  i s  p r e s e n t .  

F i r s t ,  P l a i n t i f f s  a l l e g e  t h a t  ExxonMobil and i t s  p r e d e c e s s o r s  

i n  i n t e r e s t  d i s c h a r g e d  p o i i u t a n t s  c a u s i n g  i n j u r y  t o  New jersey's 

n a t u r a l  r e s o u r c e s ,  s p e c i f i c a l l y  i n c l u d i n g  " s u r f a c e  w a t e r s , "  

" c o a s t a l  w e t l a n d s , "  and o t h e r  m a r i t i m e  i n t e r e s t s ,  and s e e k  damages 

f o r  i n j u r i e s  t o  t h e s e  m a r i t i m e  i n t e r e s t s .  P l a i n t i f f s  e x p r e s s l y  

a l l e g e  t h a t  some o f  t h e s e  d i s c h a r g e s  came from v e s s e l s .  These  

a l l e g a t i o n s  a l l  f a l l  s q u a r e l y  w i t h i n  t h e  . C o u r t ' s  a d m i r a l t y  

j u r i s d i c t i o n .  28 U.S.C. 5 1333 .  

P l a i n t i f f s  f i l e d  a lmos t  i d e n t i c a l  l a w s u i t s  a l l e g i n g  i n j u r i e s  
f rom d i s c h a r g e s  a t  t h e  Bayway R e f i n e r y  ( C i v i l  A c t i o n  No. 0 4 -  
4898 (DMC) ) ("Bayway Compl. " )  and  t h e  Bayonne R e f i n e r y  ( C i v i l  
A c t i o n  No. 04-4897 (DMC) ) ("Bayonne Compl.") , and e q u a l l y  i d e n t i c a l  
m o t i o n s  t o  remand.  Throughout  t h e  r e l e v a n t  p e r i o d ,  Bayway a n d  
Bayonne were o p e r a t e d  t o g e t h e r  as a  f a c i l i t y  g e n e r a l l y  known a s  
t h e  " J e r s e y  Works." ( N o t i c e  o f  Removal a t  1.1; D e c l a r a t i o n  o f  
Mark S .  Germann i n  Suppor t  o f  ExxonMob i l f s  O p p o s i t i o n  t o  Mot ion  t o  
Remand ("Germann Decl.") a t  ¶ ¶  6-8. ) The c a s e s  have  now b e e n  
c o n s o l i d a t e d ,  and  ExxonMobil a d d r e s s e s  them j o i n t l y  i n  t h i s  
o p p o s i t i o n  b r i e f .  



Second, t h e  c o l o r a b l e  f e d e r a l  d e f e n s e s  a s s e r t e d  by  ExxonMobil 

v e s t  t h e  Cou r t  w i t h  s u b j e c t  m a t t e r  j u r i s d i c t i o n  b e c a u s e  of t h e  

p r e s e n c e  of a  f e d e r a l  q u e s t i o n .  ExxonMobi l f s  removal  invoked  t h e  

f e d e r a l  o f f i c e r  removal  s t a t u t e  -- 28 U . S . C .  § 1 4 4 2 ( a ) ( l )  -- which 

a l l o w s  a c e r t a i n  c l a s s  o f  d e f e n d a n t s  ( t h a t  is ,  f e d e r a l  o f f i c e r s  o r  

p e r s o n s  a c t i n g  u n d e r  t h e i r  d i r e c t i o n )  t o  remove a c t i o n s  t o  f e d e r a l  

c o u r t  i f  t h e  d e f e n d a n t  a s s e r t s  a c o l o r a b l e  f e d e r a l  d e f e n s e .  The 

Un i t ed  S t a t e s  Supreme C o u r t  h a s  made c l e a r  t h a t  t h e  s u b j e c t  m a t t e r  

j u r i s d i c t i o n  t h a t  s u p p o r t s  such  c l a i m s  i s  n o t  t h e  p r e s e n c e  i n  t h e  

c a s e s  of t h e  " f e d e r a l  o f f i c e r "  o r  t h e  p e r s o n  a c t i n g  under  h i s  

d i r e c t i o n ,  b u t  t h e  f e d e r a l  q u e s t i o n  r a i s e d  by  t h e  c o l o r a b l e  

f e d e r a l  d e f e n s e .  S e c t i o n  1442 ( a )  (1) i t s e l f  i s  m e r e l y  a  "removal  

s t a t u t e N  -- c o m p l i a n c e  w i t h  t h e  r equ i r emen t s  of which can  be 

waived,  and which P l a i n t i f f s  have  waived by t h e i r  f a i l u r e  t o  f i l e  

t h e i r  remand mo t ion  w i t h i n  t h e  s t a t u t o r y  p e r i o d .  P l a i n t i f f s  

concede  t h a t  ExxonMobil h a s  a s s e r t e d  a  c o l o r a b l e  f e d e r a l  d e f e n s e  

t o  t h e i r  c l a i m .  I t  f o l l o w s  t h a t  s u b j e c t  m a t t e r  j u r i s d i c t i o n  

e x i s t s  and  t h e  C o u r t  may n o t  remand. 

T h i r d ,  s u b j e c t  m a t t e r  j u r i s d i c t i o n  e x i s t s  b e c a u s e  c e r t a i n  of 

t h e  damages which  p l a i n t i f f s  s e e k  a r o s e  f rom a c t i o n s  o c c u r r i n g  a t  

a  f e d e r a l  e n c l a v e ,  and  t h e r e f o r e  n e c e s s a r i l y  a r o s e  unde r  f e d e r a l  

law f o r  p u r p o s e s  o f  2 8  U.S.C. § 1331.  

I n  any e v e n t ,  even  i f  P l a i n t i f f s  had f i l e d  t h e i r  mot ion on 

t i m e ,  removal  was p r o p e r  and  remand s h o u l d  b e  d e n i e d .  



11. BECAUSE PLAINTIFFS' MOTIONS CHALLENGING REMOVAL WERE 
UNTIMELY, THE COURT HAS NO AUTHORITY TO REMAND EXCEPT 
FOR LACK OF SUBJECT MATTER JURISDICTION. 

Plaintiffs moved to remand pursuant to 28 U.S.C. 5 1447(c), 

which provides: "A motion to remand the case on the basis of any 

defect other than lack of subject matter jurisdiction must be made 

w i t h i n  3 0  days a f t e r  the filing date o f  the notice o f  removal 

under section 1446(a)." - Id.2 Defendant filed the Notices of 

Removal on October 6, 2004. Therefore, a motion challenging the 

removal on any basis other than lack of subject matter 

jurisdiction was due by November 5, 2004. Plaintiffs filed their 

Motions to Remand on November 8, 2004 -- three days too late. 

Plaintiffs' untimely motion waives all non-jurisdictional 

defects in a rexcval. The s n l y  remaining issue is whether the 

Court has subject matter jurisdiction. If it does, the Court is 

without discretion to remand. Air-Shields, Inc. v. Fullam, 891 

F.2d 63, 66 (3d Cir. 1989) (district court "exceeded its 

statutorily defined power" by remanding for procedural defects 

after thirty-day limit); Pavone v. Mississippi Riverboat Amusement 

Corp., 52 F.3d 560, 566 (5th Cir. 1995) (district court has "no 

discretion to remand" when motion grounded on improper removal 

procedures is "not made within thirty days following filing-") 

(emphasis in original); see also In re FMC Corp. Packaging Sys. 

Emphasis is supplied throughout this memorandum except when 
otherwise indicated. 



D i v . ,  208 F.3d 445, 451 (3d C i r .  2000)  ( c o u r t s  may n o t  remand % 

s p o n t e  b a s e d  on d e f e c t  i n  remova l  p r o c e d u r e ) .  

P l a i n t i f f s  a p p a r e n t l y  t h o u g h t  t h e y  c o u l d  i n v o k e  F e d e r a l  Rule 

o f  C i v i l  P r o c e d u r e  6 ( e )  -- which p r o v i d e s  t h r e e  a d d i t i o n a l  d a y s  t o  

r e s p o n d  t o  a  p a p e r  a f t e r  s e r v i c e  b y  m a i l .  But t h e y  were  wrong.  

"Rule  6 ( e )  does n o t  extend t h e  t h i r t y - d a y  p e r i o d  o f  § 1 4 4 7 ( c l ,  a s  

t h a t  r u l e  a p p l i e s  o n l y  when a  p a r t y  i s  r e q u i r e d  t o  a c t  w i t h i n  a 

p r e s c r i b e d  p e r i o d  a f t e r  service, n o t  a f t e r  f i l i n g . "  Pavone,  52 

F .3d  a t  566 ( p l a i n t i f f  waived d e f e c t s  i n  remova l  p r o c e d u r e  b y  

f i l i n g  m o t i o n  t o  remand t h i r t y - t h r e e  d a y s  a f t e r  t h e  n o t i c e  o f  

r e m o v a l )  ( s e c o n d  e m p h a s i s  i n  o r i g i n a l ) ;  -- I n  r e :  D i e t  Drugs P r o d s .  

L i a b .  L i t i g . ,  No. 03-20614, 2004 U . S .  D i s t .  LEXIS 18705 *5-6 ( E . D .  

Pa.  S e p t .  1 4 ,  2004)  ( p l a i n t i f f  wa ived  d e f e c t s  b y  f i i i n g  remand 

m o t i o n  t h i r t y - t w o  d a y s  a f t e r  t h e  n o t i c e  o f  r e m o v a l ) ;  Delew v .  Las 

Vegas  M e t r o .  P o l i c e  D e p ' t ,  1 0 8  F.  Supp. 2d 1146 ,  1147-48 (D. Nev. 

2000)  ; s e e  a l s o  Sea-Land S v c . ,  I n c .  v .  B a r r y ,  4 1  F .3d  903, 908 (3d  

C i r .  1 9 9 4 )  ( R u l e  6 ( e )  d o e s  n o t  a p p l y  where  a c t i o n  r e q u i r e d  w i t h i n  

c e r t a i n  t i m e  o f  f i l i n g  a s  opposed  t o  s e r v i c e ) ;  Mosel v .  H i l l s  

D e p ' t  S t o r e ,  I n c . ,  789 F .2d  251, 253 (3d C i r .  1 9 8 6 )  ( R u l e  6  ( e )  

" a p p l i e s  o n l y  where  a  t i m e  p e r i o d  i s  measured  f rom t h e  d a t e  o f  

s e r v i c e  b y  m a i l " ) .  

~ c c o r d i n g l y ,  P l a i n t i f f s  h a v e  waived  a l l  a r g u m e n t s  f o r  remand 

o t h e r  t h a n  t h e  a b s e n c e  o f  s u b j e c t  m a t t e r  j u r i s d i c t i o n .  Lack o f  

s u b j e c t  m a t t e r  j u r i s d i c t i o n ,  o f  c o u r s e ,  c a n n o t  b e  w a i v e d .  But 



Plaintiffs do not argue that the Court lacks subject matter 

jurisdiction here. They are right. As we show in Sections 111, 

IV, and V, the Court has subject matter jurisdiction on at least 

three independent bases: (1) admiralty jurisdiction; (2) federal 

question jurisdiction; and (3) federal enclave jurisdiction. It 

is true that not all Plaintiffsf claims, if asserted 

independently, would fall within the subject matter jurisdiction 

of this Court. But as long as any claim is within the Court's 

subject matter jurisdiction, all other claims are within the 

Court's supplemental jurisdiction. 28 U.S.C. 5 1367; City of 

Chicago v. Int' 1 Coll. of Surgeons, 522 U. S. 156, 165 (1997) . 

111. PLAINTIFFSf CLAIMS FAU WITHIN THIS COURT'S ADMIRALTY 
JURISDICTION. 

Maritime claims generally may not be removed, because of the 

"saving to suitors" clause in 28 U.S.C. 5 1333(1). See Romero v. 

Int'l Terminal Operating Co., 358 U.S. 354, 371-72 (1959); United 

States Express Lines, Ltd. v. Higgins, 281 F.3d 383, 390 (3d Cir. 

2002); Morris v. Princess Cruises, Inc., 236 F.3d 1061, 1069 (9th 

Cir. 2001). ExxonMobil therefore did not invoke this Court's 

admiralty jurisdiction in its Notices of Removal. But removal of 

an unremovable admiralty case is no more than a "waivable defect 

in removal" procedure. Dao v. Knightsbridge Int'l Reins. Corp., 

15 F. Supp. 2d 567, 570-73 (D.N. J. 1998); accord Baris v. Sulpicio 

Lines, Inc., 932 F. 2d 1540, 1543-47 (5th Cir. 1991) . After the 

thirty-day period has passed, a case that falls within the Court's 



admiralty jurisdiction cannot be remanded to state court. Pavone, 

52 F.3d  at 566-67; Baris, 932 F.2d at 1543-47; Dao, 15 F. Supp. 2d - 

at 570-73. 

Plaintiffs' claims for injury to New Jersey "surface waters" 

and "coastal wetlands" allege injury to maritime resources, in 

areas within the ebb and flow of the tide. elaintiffs acknowledge 

that their claims arose, at least in part, because of oil spills 

from vessels on navigable waters. All these claims plainly fall 

within the Court's admiralty jurisdiction. 

The rules for admiralty jurisdiction in tort are not. complex. 

The "traditional test" inquired only as to the location of the 

tort. Jerome B. Grubart, Inc. v. Great Lakes Dredge & Dock Co., 

513 U.S. 527, 531-32 ( 1 9 9 5 )  ; Ex Parte Garnett, i 4 1  U.S. 1, 14-15 

(1891). If a tort took effect on "navigable waters" or on the 

"sea" (that is, areas subject t.o the ebb and flow of the tide), 

admiralty jurisdiction followed. Jerome B. Grubart, 513 U.S. at 

531-32; Ex Parte Garnett, 141 U.S. at 14-15. 

Congress and the Supreme Court have since slightly modified 

this simple test in an effort to ensure that admiralty 

jurisdiction reaches those cases having some connection to 

maritime activity. In 1948, Congress enacted the Extension of 

Admiralty Jurisdiction Act, 46 U.S.C. App. § 740, making clear 

that admiralty jurisdiction extends to "'all casesr where the 

injury was caused by a ship or other vessel on navigable water, 



even if such injury occurred on land." Jerome B. Grubart, 513 

U.S. at 532 (noting that the purpose of the Act was "to end 

concern over the sometimes confusing line between land and 

water"). On the other hand, the Supreme Court has added a 

maritime connection inquiry to the traditional locality test, 

designed to keep a "class of odd cases out," Jerome B. Grubarg, 

513 U.S. at 532-34 -- cases where no maritime interests are at 

stake, such as an airplane that by happenstance crashes in 

navigable waters, or collisions between swimmers at a public 

beach. See Executive Jet Aviation, Inc. v. City of Cleveland, 409 

U.S. 249, 250, 255-56, 263-78 (1972). 

Nevertheless, the Supreme Court has stressed that it has not 

departed far from the traditional locality test. See Jerome B. 

Grubart, 513 U.S. at 532-34, 538-42; Neely v. Club Med Mgmt. 

Services, Inc., 63 F. 3d 166, 180 n. 9 (3d Cir. 1995). The Court 

has not made "any radical alteration of the traditional criteria 

for invoking admiralty jurisdiction in tort cases, but has simply 

. . . reject[ed] a location rule so rigid as to extend admiralty 

jurisdiction to a case involving an airplane, not a vessel, 

engaged in activity far removed from anything traditionally 

maritime." Jerome B. Grubarg, 513 U.S. at 542-43. 

Here, the maritime flavor of many of Plaintiffs' claims is 

evident. Plaintiffs' allegations satisfy both the traditional 



" l o c a l i t y "  t e s t  and t h e  undemanding "connect ion"  t e s t ,  and t h u s  

f a l l  s q u a r e l y  w i t h i n  t h e  C o u r t ' s  a d m i r a l t y  j u r i s d i c t i o n .  

A.  The  \ \ L o c a l i t y  T e s t N  Is S a t i s f i e d .  

The l o c a l i t y  t e s t  r e q u i r e s ' e i t h e r  (1) t h a t  t h e  t o r t  "occur" 

on " n a v i g a b l e  w a t e r , "  o r  ( 2 )  t h a t  t h e  i n j u r y  s u f f e r e d  (whether  on 

l a n d  o r  e l s e w h e r e )  was "caused  by a  v e s s e l  on n a v i g a b l e  water . "  

See Jerome B .  Gruba r t ,  513 U.S. a t  534; a c c o r d  Neely,  63 F. 3d a t  

179.  

A " t o r t  ' o c c u r s f  where t h e  a l l e g e d  n e g l i g e n c e  took  e f f e c t . "  

E x e c u t i v e  J e t ,  409 U.S. a t  266; accord  Edynak v. A t l .  Sh ipping  

I n c . ,  562 F.2d 215, 221 n . 8  (3d C i r .  1 9 7 7 ) ;  B u t l e r  v .  Am. Trawler  

Co. ,  887 F.2d 2 0 ,  21 (1st C i r .  1 9 8 9 ) .  Claims f o r  p o l l u t i o n  damage - 

t o  n a v i g a b l e  w a t e r s  t hemse lves , '  t h e r e f o r e ,  n e c e s s a r i i y  meet t h e  

l o c a l i t y  t e s t .  Maryland v .  Arnerada Hess Corp. ,  350 F. Supp. 1060, 

1064 (D. Md. 1972) ( " t h e  t o r t  d i d  n o t  a r i s e  u n t i l  t h e  o i l  p o l l u t e d  

t h e  w a t e r s  of  t h e  S t a t e " ) ;  C a l i f o r n i a  v .  S . S .  Bournemouth, 307 F.  

Supp. 922, ,925-27 ( C .  D .  C a l .  1969) ( a l l e g e d  i n j u r y  t o  " t h e  wa te r  

i t s e l f  and  presumably t h e  mar ine  l i f e  t h e r e i n "  sounds  i n  

a d m i r a l t y ) .  "It i s  of  l i t t l e  s i g n i f i c a n c e  t h a t  t h e  a c t s  

"Navigable  w a t e r s "  i n c l u d e  a l l  a r e a s  t h a t  a r e  s u b j e c t  t o  t h e  
ebb  and  f l o w  of  t h e  t i d e  and  a l l  n o n - t i d a l  w a t e r s  t h a t  a r e  
a c t u a l l y  o r  p o t e n t i a l l y  n a v i g a b l e .  See E x e c u t i v e  J e t ,  409 U.S. a t  
253 ( t h e  " l o c a l i t y  t e s t  was expanded t o  i n c l u d e  n o t  o n l y  
t i d e w a t e r s ,  b u t  a l l  n a v i g a b l e  wa te r s ,  i n c l u d i n g  l a k e s  and 
r i v e r s " )  ; Uni ted  S t a t e s  v .  S toeco  Homes, I n c . ,  498 F.2d 597, 609- 
10 (3d  ~ i r .  1974) ; I n  re Complaint of  p a r a d i s e  Ho ld ings ,  ~ n c . ,  
F .2d 756, 759 ( 9 t h  C i r .  1986)  ; s e e  a l s o  Hass inge r  v .  T ide l and  
E l e c .  Membership Corp . ,  781 F.2d 1022, 1026-27 ( 4 t h  C i r .  1986) 
( " t h e  boundary  of  a d m i r a l t y  j u r i s d i c t i o n  i n  t i d a l  a r e a s  . . . 
e x t e n d s  t o  t h e  mean h i g h  w a t e r  mark a t  a l l  t i m e s " ) .  

-8- 



complained of had a  land-based o r i g i n . "  McCall v .  Susquehanna 

E l e c .  Co.,  278 F. Supp. 209, 211 ( D .  Md. 1 9 6 8 ) ;  acco rd  N a t f l  Sea 

Clammers Ass'n v .  C i t y  of  New York, 616 F.2d 1222, 1224-25, 1235 

(3d  C i r .  1980) ( land-based  d i s c h a r g e  of was te  i n t o  n a v i g a b l e  

w a t e r s  s u p p o r t s  a d m i r a l t y  j u r i s d i c t i o n ) ,  r e v ' d  on o t h e r  grounds 

sub  nom., Middlesex County Sewerage A u t h o r i t y  v .  Nat'l Sea 

Clammers A s s f  n, 4 5 3  U .  S .  1 (1981)  . Accordingly ,  P l a i n t i f f s '  

c l a i m s  f o r  p o l l u t i o n  damage t o  " s u r f a c e  waters"  and " c o a s t a l  

we t l ands"  s a t i s f y  t h e  l o c a l i t y  t e s t  as t o  a l l  such  a r e a s  t h a t  a r e  

s u b j e c t  t o  t h e  ebb and f low o f  t h e  t i d e  o r  a r e  a c t u a l l y  o r  

p o t e n t i a l l y  n a v i g a b l e .  

The compla in t s  do  no t  i d e n t i f y  by name t h e . b o d i e s  o f  w a t e r  

a l l e g e d l y  i n j u r e d  b u t  s a y  enough t o  a l l ow one t o  d i s c e r n  t h a t  t h e  

w a t e r s  meet t h e  test .  F i r s t ,  P l a i n t i f f s  a l l e g e  i n j u r y  t o  s u r f a c e  

w a t e r s  and we t l ands  " a d j a c e n t  t o "  t h e  ExxonMobil Bayway and 

Bayonne p r o p e r t i e s .  (Bayway Compl. ¶ 26,  Bayonne Compl. ¶ 3 7 . )  

Those w a t e r s  i n c l u d e  K i l l  Van K u l l ,  Ar thu r  K i l l ,  Upper New York 

Bay, t h e  Rahway R i v e r ,  Morses Creek ,  and P l a t t y  K i l l  Creek .  

(Germann Decl.  ¶ ¶  4 ,  5 . )  A l l  a r e  s u b j e c t  t o  t h e  ebb  and f low of 

t h e  t i d e  and a l l  a r e  n a v i g a b l e .  (Id.) A r t h u r  K i l l ,  K i l l  Van 

K u l l ,  and Upper N e w  York Bay a r e  major  a r t e r i e s  o f  m a r i t i m e  

commerce.4 Second, " c o a s t a l  w e t l a n d s , "  e x p r e s s l y  i d e n t i f i e d  by 

P l a i n t i f f s f  r e c e n t  i n t e r r o g a t o r y  answers ,  w h i l e  n o t  l i m i t i n g  
t h e  s c o p e  o f  t h e  c o m p l a i n t s ,  make e x p l i c i t  t h a t  P l a i n t i f f s  s e e k  
damages f o r  d i s c h a r g e s  i n t o  Upper New York Bay, K i l l  Van K u l l ,  
A r t h u r  K i l l ,  t h e  t i d a l  p o r t i o n  o f  Morses Creek,  and s e v e r a l  t i d a l  

-9- 



P l a i n t i f f s  a s  " a f f e c t e d  n a t u r a l  r e s o u r c e s , "  by d e f i n i t i o n  a r e  

s u b j e c t  t o  t h e  e b b  and  f l o w  o f  t h e  t i d e .  T h i r d ,  P l a i n t i f f s  a l l e g e  

t h a ?  "12 o i l  s p i l l  c i t a t i o n s  f rom t h e  U.S. C o a s t  Guard" a r e  among 

t h e  d i s c h a r g e s  f o r  which t h e y  s e e k  damages. (Bayonne Cornpl. ¶ 

3 1 . )  The C o a s t  Guard h a s  j u r i s d i c t i o n  o n l y  o v e r  s p i l l s  t o  

n a v i g a b l e  w a t e r s ,  and e a c h  o f  t h e  r e f e r e n c e d  c i t a t i o n s  i n v o l v e d  

s u c h  a  s p i l l .  (Germann D e c l .  ¶ 91. ) 

The l o c a l i t y  t e s t  i s  a l s o ,  and i n d e p e n d e n t l y ,  met  under  t h e  

E x t e n s i o n  o f  A d m i r a l t y  J u r i s d i c t i o n  Act ,  s i n c e  P l a i n t i f f s  a l l e g e  

i n j u r i e s  c a u s e d  by  s p i l l s  f rom v e s s e l s  on n a v i g a b l e  w a t e r s .  ' 

(Bayonne Compl. ¶ ¶  25,  31; Bayway Compl. ¶ 2 2 . )  Under t h e  Ac t ,  

a l l  i n j u r i e s  a l l e g e d l y  c a u s e d  by s u c h  s p i l l s  - - , w h e t h e r  t o  w a t e r  

o r  l a n d  -- a r e  w i t h i n  a d m i r a l t y  j u r i s d i c t i o n .  4 6  U.S.C. Hpp. 5 

B. The ''Connection Test" Is Satisfied. 

An i n c i d e n t  b e a r s  a  s i g n i f i c a n t  r e l a t i o n s h i p  t o  m a r i t i m e  

a c t i v i t y  as  r e q u i r e d  b y  E x e c u t i v e  J e t  whenever  i t  (1) h a s  "a 

p o t e n t i a l  i m p a c t  on m a r i t i m e  commerce"; and ( 2 )  " b e a r [ s l  a  

s u b s t a n t i a l  r e l a t i o n s h i p  t o  t r a d i t i o n a l  m a r i t i m e  a c t i v i t y . "  

S i n c l a i r  v .  S o n i f o r m ,  I n c . ,  935 F .2d  599,  601  ( 3 d  C i r .  1 9 9 1 ) ;  

a c c o r d  Je rome B. G r u b a r t ,  513 U.S. a t  533-34; S i s s o n  v .  Ruby, 497 

m a r s h e s  and  w e t l a n d s .  (See P l . ' s  P a r t i a l  Answers  t o  
I n t e r r o g a t o r i e s  Propounded  by  ExxonMobil ( " I n t e r r o g .  Answers") f o r  
Bayway a n d  Bayonne C o m p l a i n t s ,  Answers Nos. 2  a n d  3 . )  



U.S. 358,  361-65 ( 1 9 9 0 ) ;  Foremost I n s .  Co. v .  R i c h a r d s o n ,  457 U.S. 

668, 674-75 ( 1 9 8 2 )  .' 

The i n q u i r y  f o c u s e s  on g e n e r a l i t i e s  and must b e  a p p r o a c h e d  

w i t h  a  " b r o a d  p e r s p e c t i v e . "  S e e  S i s s o n ,  497 U.S. 363-65, 367.  

F o r  example ,  t h e  t e s t  "does  n o t  t u r n  on t h e  actual  e f f e c t s  on 

m a r i t i m e  commerce . . .; n o r  . . . on  t h e  p a r t i c u l a r  f a c t s  o f  t h e  

i n c i d e n t  [ o f ]  t h i s  case" ;  i t  t u r n s  on w h e t h e r  t h e  i n c i d e n t ,  based  

on i t s  " g e n e r a l  f e a t u r e s , "  i s  o f  a  t y p e  " l i k e l y  t o  d i s r u p t  

commercial a c t i v i t y . "  S i s s o n ,  497 U.S. a t  363 ( e m p h a s i s  i n  

o r i g i n a l ) .  S i m i l a r l y ,  t h e  " r e l e v a n t  ' a c t i v i t y '  i s  d e f i n e d  n o t  by 

t h e  p a r t i c u l a r  c i r c u m s t a n c e s  o f  t h e  i n c i d e n t ,  b u t  b y  t h e  g e n e r a l  

c o n d u c t  f r o m  which t h e  i n c i d e n t  a r o s e . "  Id. a t  364. 

1. The Incidents Alleged Are Of The Type Likely 
To Disru~t Maritime Commerce. 

P l a i n t i f f s  a l l e g e  t h a t  New J e r s e y ' s  n a v i g a b l e  w a t e r s  h a v e  

been  p o l l u t e d  by o i l  a n d  o t h e r  " h a z a r d o u s  s u b s t a n c e s . "  (Bayway 

Compl. ¶ 26;  Bayonne Compl. ¶ 3 0 . )  They a l s o  a l l e g e  t h a t  t h e  

S t a t e ' s  n a t u r a l  r e s o u r c e s  have  b e e n  damaged by  s p i l l s  f rom 

ExxonMobil  v e s s e l s  a t  s e a .  (Bayway Compl. ¶ 22; Bayonne Cornpl. ¶ ¶  

25,  26 ,  3 1 . )  T h e r e  i s  no  q u e s t i o n  t h a t  p o l l u t i o n  of n a v i g a b l e  

At  o n e  t i m e ,  t h e  T h i r d  C i r c u i t  a d o p t e d  a  f o u r - f a c t o r  t e s t  t o  
d e t e r m i n e  w h e t h e r  a n  a c t i v i t y  i s  " s u b s t a n t i a l l y  r e l a t e d "  t o  
t r a d i t i o n a l  m a r i t i m e  p u r s u i t s .  Edynak, 562 F.2d a t  220-21; s e e  
a l s o  S i n c l a i r ,  935 F.2d a t  602.  T h a t  t e s t  i s  c l e a r l y  met  h e r e ,  
b u t  i n  f a c t  h a s  been  s u p e r s e d e d  by  t h e  Supreme C o u r t ' s  d i s a p p r o v a l  
o f  m u l t i - p a r t  t es ts  on t h e  g r o u n d  t h a t  i t s  own d e c i s i o n s  p r o v i d e  
" a p p r o p r i a t e  a n d  s u f f i c i e n t  g u i d a n c e  t o  t h e  f e d e r a l  c o u r t s . "  
S i s s o n ,  497 U.S. a t  367 n . 4 ;  Je rome B .  G r u b a r t ,  513 U.S .  a t  544- 
45.  



waters can disrupt navigation and commercial fishing, and can 

damage vessels -- all elements of "maritime commerce." See, e.g., 

Jerome B. Grubart, 513 U.S. at 539 (incidents that cause 

"disruption in the water course itself" or "lead to restrictions 

on the navigational use of [a] waterway" can disrupt maritime 

commerce) ; Nat'l Sea Clamrners Ass'n, 616 F.2d at 1235 (pollution 

injuring fishing industry constitutes injury to maritime 

commerce); Oppen v. Aetna Ins. Co., 485 F.2d 252, 257 (9th Cir. 

1973) (claims for damage to vessels and interference with 

navigational rights caused by discharge of oil into the water 

"sound in maritime tort"); Kohlasch v. New York State Thruway 

Auth., 460 F. Supp. 956, 963 (S.D.N.Y. 1978) ( "  [plolluted waters 

may impede navigation" or damage boa-cs); Potomac River A s s ' n ,  I n .  

v. Lundeberg Maryland Seamanship Sch., Inc., 402 F. Supp. 344, 358 

(D. Md. 1975) (interference with right to fish due to oil spill 

constitutes maritime tort). 

Indeed, Plaintiffs' "lost use" claims directly allege 

disruption of maritime commerce. Plaintiffs claim that pollution 

caused by ExxonMobil has disrupted "commercial and industrial 

uses" of the State's navigable waters, including "boating," 

"fishing," and "transportation of goods and services." (Bayway 

Compl. ¶ ¶  14, 28, 31, and prayer for relief for first count; 

Bayonne Compl. ¶ ¶  17, 39, 42, and prayer for relief for first 

count.) Maritime commerce is also squarely implicated by 



Plaintiffs' allegations that oil spilled from ExxonMobil vessels 

and caused injury. Obviously, any incident that could impose 

liability on a vessel engaged in maritime commerce has the 

potential to impact that commerce, and "the fundamental interest 

giving rise to maritime jurisdiction is 'the protection of 

maritime commerce. ' " Norfolk So. Ry. Co. v. Kirby, 125 S. Ct. 

385, 394 (2004) ; Sisson, 497 U.S. at 362. 

2. There Is A S u b s t a n t i a l  R e l a t i o n s h i p  To 
Tradit ional  Maritime A c t i v i t y .  

Where maritime interests are harmed, courts following 

Executive Jet have repeatedly found a nexus between the discharge 

of pollutants into navigable waters and traditional maritime 

activity.' In National Sea Clammers Association, for example, the 

Third Circuit found that the "discharge of certain nutrient-rich 

sewage and toxic wastes into the Atlantic Ocean or its 

tributaries" bears a "significant relationship to traditional 

maritime activity" where those who "make their living harvesting 

fish and shellfish from the water and ocean beds" are allegedly 

injured therefrom. 616 F.2d at 1224, 1235. See also Oppen, 485 

F.2d at 257 (oil spilled into Santa Barbara Channel from land- 

based locus and interfering with non-commercial boaters bears a 

significant relationship to traditional maritime activity); Union 

Oil Co. v. Oppen, 501 F.2d 558, 561 (9th Cir. 1974) (same); 

Kohlasch, 460 F. Supp. at 959, 962-63 (discharge of oil, sand, 

debris, and chemicals from land-based locus into navigable waters 



caasing injury to maritime interest meets nexus test); cf. Potomac 

River Ass'n, 402 F. Supp. at 349, 358 ("dredging, filling, and 

bulkheading" of land damaging "natural environment of the Creek" 

and injuring commercial fishing industry meets nexus requirement) .6 

Plaintiffs complain of spills from tankers on navigable 

waters and apparently allege that ExxonMobil's receiving and 

shipping operations at the Bayway and Bayonne refineries also 

contributed to the pollution. (Bayway Compl. ¶ 22, Bayonne Compl. 

¶ ¶  25, 26, 31. ) The conduct alleged not only bears a substantial 

relationship to maritime activity; it constitutes maritime 

activity itself. See Sisson, 497 U.S. at 362 ("protecting 

commercial shipping is at the heart of admiralty jurisdiction"); 

Edynak, 562 F.2d at 221 ("admiralty law has traditionaiiy been 

concerned-with the loading and unloading of vessels"); Bias v. 

Tidewater Marine Serv., Inc., 612 So. 2d 927, 929 (La. APP. 4th 

Cir. 1993) (same). 

Even land-based activity causing no damage to the water 
itself but otherwise impacting maritime interests is sufficient to 
establish the nexus requirement. See, e.q., Motor Ship Pac. 
Carrier v. Union Camp Corp., 489 F.2d 152, 153-56 (5th Cir. 1974) -- 
(substantial maritime connection exists where smoke-stack 
emissions from shore-based paper mill obstructed vision of 
vessel's crew that crashed into bridge; the "maritime nature of 
the tort is . . . undeniable"); Sound Marine & Mach. Corp. v. 
Westchester County, 100 F.2d 360, 362 (2d Cir. 1938) (pre- 
Executive Jet case involving damage claims arising from laying 
sewer pipe under Channel found admiralty jurisdiction due to 
location of tort - and maritime nature of the rights invaded). 



IV. EXXONMOBIL'S FEDERAL DEFENSES INVOKE THE COURT'S SUBJECT 
MATTER JURISDICTION. 

The foregoing discussion shows that the Court clearly has 

subject matter jurisdiction in admiralty. The locality test is 

met, and a maritime nexus is present. Even if this were not so, 

however, there would still be subject matter jurisdiction. That 

is because of the colorable federal defenses identified in 

ExxonMobills Notices of Removal. 

To remove a case pursuant to 28 U.S.C. § 1442(a)(l), a 

defendant must aver a colorable federal defense in its removal 

petition. Mesa v. California, 489 U.S. 121 (1989). ExxonMobil 

did just that. (Notice of Removal ¶ 1.20 (a) - (f) . ) Plaintiffs now 

argue that ExxonMobil failed to comply with the .provisions of 

Section 1442(a) (1). But whether ExxonMobil complied with Section 

1442 (a) (1) is of no moment, since an.y such defect is procedural in 

nature and was waived by Plaintiffs' failure to file a timely 

motion to remand. 

Section 1442 (a) (1) is a "removal statute" that does not 

"independently support Art. 111 'arising under' jurisdiction." 

Mesa, 489 U.S. at 136. It "merely serves to overcome the 'well- 

pleaded complaint' rule which would otherwise preclude removal 

even if a federal defense were alleged." - Id. at 136-37. In Mesa, 

the Supreme Court explained the distinction between 

"jurisdictional statutes" that "do nothing more than grant 

jurisdiction over a particular class of cases" and "the federal 



law under which [an] action arises." Id. Section 1442(a) (1) is a - 

"pure jurisdictional statute, seeking to do nothing more than 

grant district court jurisdiction over cases in which a federal 

officer is a defendant." - Id. at 136. 

The "substantive ~rticle I11 foundation'' for claims removed 

pursuant to Section 1442 (a) (1) is the "federal question" raised by 

a "colorable federal defense" in the removal petition. Id. at 

126-37; accord Jefferson County v. Acker, 527 U.S. 423, 431 (1999) 

("the federal-question element is met if the defense depends on 

federal law"); In re TMI Litig. Cases Consol. 11, 940 F.2d 832, 

850-51 (3d Cir. 1991) ; Akin v. Big Three Indus., Inc., 851 F. 

Supp. 819, 823 (E.D. Tex. 1994) ("assertion of the federal defense 

provides federal question jurisdiction"); cf. Korea Exch. Bank v.  

Trackwise Sales Corp., 66 F.3d 46, 49 (3d Cir. 1995) (recognizing 

that the Supreme Court has "consistently refused to treat the 

removal statute as imposing independent jurisdictional 

requirements"). As explained by the Court in one of its early 

decisions, " [i] f one [question of a federal character] exist [s] , 

if there be a single ingredient in the mass, it is sufficient. 

(1868)) (internal quotation marks and citations omitted) (emphasis 

in original) . 



Because S e c t i o n  1 4 4 2 ( a ) ( 1 )  speaks  t o  removal j u r i s d i c t i o n  -- 

and n o t  t o  s u b j e c t  m a t t e r  j u r i s d i c t i o n  -- f a i l u r e  t o  comply w i t h  

i t s  p r o v i s i o n s ,  l i k e  a l l  o t h e r  d e f e c t s  i n  removal p rocedure ,  can 

be  waived.  Moreover, non-compliance w i t h  i t s  p r o v i s i o n s  ( a s  

a l l e g e d  by P l a i n t i f f s  h e r e )  d o e s  n o t  d i v e s t  t h e  Court of s u b j e c t  

m a t t e r  j u r i s d i c t i o n .  Th i s  i s  made c l e a r  by Mackay v .  U in ta  Dev. 

Co.,  229  U.S. 173 (1913)  and i t s  progeny.  - 

I n  Mackay, t h e  on ly  b a s i s  f o r  f e d e r a l  s u b j e c t  m a t t e r  

j u r i s d i c t i o n  appeared  i n  t h e  d e f e n d a n t ' s  c o u n t e r c l a i m .  Id. a t  

174-75. O r d i n a r i l y ,  a  c a s e  where s u b j e c t  m a t t e r  j u r i s d i c t i o n  

e x i s t s  o n l y  f o r  a  c o u n t e r c l a i m  ( l i k e  a c a s e  where t h e  f e d e r a l  

q u e s t i o n  a r i s e s  o n l y  by way o f  d e f e n s e )  may n o t  be removed. 

N e v e r t h e l e s s ,  t h e  de fendan t  d i d  s o ,  and t h e  p l a i n t i f f  d i d  n o t  

o b j e c t .  Id. The Supreme C o u r t  ana lyzed  whether  t h e  c a s e  "could 

be  l a w f u l l y  t r i e d  and d e t e r m i n e d , "  assuming removal was "no t  i n  

c o n f o r m i t y  w i t h  t h e  removal s t a t u t e . "  - I d .  a t  175-76. I t  found 

t h a t  i t  c o u l d .  I d .  - 

The Mackay c o u r t  e x p l a i n e d  t h a t  " [ r ] e m o v a l  p r o c e e d i n g s  a r e  i n  

t h e  n a t u r e  o f  p r o c e s s  t o  b r i n g  t h e  p a r t i e s  b e f o r e  t h e  [ d i s t r i c t ]  

c o u r t , "  and t h a t  d e f e c t  i n  removal  can b e  waived "by f a i l i n g  t o  

s e a s o n a b l y  o b j e c t . "  - I d .  a t  1 7 6 .  " [ R l e g a r d l e s s  of t h e  manner i n  

which t h e  c a s e  was brought  o r  how t h e  a t t e n d a n c e  o f  t h e  p a r t i e s  . 

. . was s e c u r e d , "  " i r r e g u l a r i t i e s "  i n  t h a t  p r o c e s s  a r e  "waivable"  

and  d o  n o t  " o p e r a t e [ ]  t o  d e p r i v e  [ t h e  c o u r t ]  of  t h e  power t o  



determine the cause" where the court has jurisdiction of the 

subject matter. Id. at 176-77. The Supreme Court determined that - 

the allegations of defendant's counterclaim vested the court with 

subject matter jurisdiction over the cause. a. 
Mackay remains controlling authority and has been relied upon 

expressly by courts in recent years. See, e.g., Grubbs v. Gen. 

Elec. Credit Corp., 405 U. S. 699, 702-06 (1972) (judgment 

sustained despite no basis for removal jurisdiction because no 

objection to removal and subject matter jurisdiction present at 

time of judgment); Fax Telecommunicaciones Inc. v. AT&T, 138 F.3d 

479, 487-88 (2d Cir. 1998) (federal question in defendant's 

counterclaim insufficient for removal jurisdiction but sufficient 

for subject matter jurisdiction where plaintiff failed to object 

to removal timely); Property Clerk v. Smith, No. OOCIV. 2133(AKH), 

2000 WL 1725017, at *2-3 (S.D.N.Y. 2000) (same). 

The Third Circuit applied the Mackay principles in Korea 

Exch. Bank. There, the defendant -- a citizen of the forum state 

-- removed the case to federal court on diversity grounds in 

violation of 28 U.S.C. § 1441(b). Korea Exch. Bank, 66 F.3d at 

48. The plaintiff did not object, but the court sua sponte 

remanded the case seven months after it was removed. Id. at 47. 

On appeal, the Third Circuit vacated the remand order. - Id. at 51- 

52. It found that removal by the in-state defendant, which was 

not authorized by Section 1441 (b) , was a "'defect in removal 



procedure' which can be waived." Id. at 50. Because the removal 

statute did not "impos [el independent jurisdictional 

requirements," failure to comply with it did "not deprive [the] 

court of subject matter jurisdiction." - Id. at 49-51. The 

underlying subject matter jurisdiction requirements -- diverse 

parties and the amount in controversy -- were met; therefore, the 

court had no discretion to remand. Id. at 50-51. 

We will show in Section VI that ExxonMobil's removal pursuant 

to Section 1442(a) (1) was proper. But even assuming arquendo that 

it was not -- i.e., that ExxonMobil was not acting under the 

direction of a federal officer under Section 1442(a) (1) and that 

it was not sued "for any act under color of such office" -- 

ExxonMobil would be in no different position than the defendants 

in the cases cited. Like them, ExxonMobil would not be within the 

class of persons entitled to remove. That would not alter the 

fact that the Court has subject matter jurisdiction. And 

Plaintiffs' failure to make a timely remand motion has waived all 

defects in removal other than lack of subject matter jurisdiction. 

In short, because Section 1442(a) (1) does not create 

independent jurisdictional requirements, a failure to comply with 

it cannot deprive the Court of subject matter jurisdiction over 

the case. As long as the basis for subject matter jurisdiction 

articulated in Mesa is met -- that is, as long as a colorable 



f e d e r a l  d e f e n s e  i s  p r e s e n t  -- t h e  C o u r t  h a s  no d i s c r e t i o n  t o  

remand. 

P l a i n t i f f s  do  n o t  d i s p u t e  t h a t  ExxonMobil h a s  a s s e r t e d  a t  

l e a s t  a  c o l o r a b l e  f e d e r a l  d e f e n s e  t o  t h e i r  c l a i m s .  S e e  i n f r a  

S e c t i o n  V1.C. 

V. SUBJECT MATTER JURISDICTION IS PRESENT BECAUSE SOME OF 
PLAINTIFFSf CLAIMS AROSE IN A FEDERAL ENCLAVE. 

I n  a d d i t i o n  t o  a d m i r a l t y  a n d  f e d e r a l  q u e s t i o n  j u r i s d i c t i o n ,  

t h e  C o u r t  h a s  s u b j e c t  m a t t e r  j u r i s d i c t i o n  o v e r  P l a i n t i f f s f  c l a i m s  

b e c a u s e  some a r o s e  i n  a f e d e r a l  e n c l a v e .  P l a i n t i f f s  e x p r e s s l y  "do 

not d i spu te  t h a t  t h e  d i s t r i c t  c o u r t s  have  o r i g i n a l  j u r i s d i c t i o n  

o v e r  c l a i m s  a r i s i n g  o u t  o f  c o n d u c t  t h a t  o c c u r s  on federa l  

property ." ( P l . ' s  B r i e f  i n  S u p p o r t  o f  Motion t o  Remand, C i v i l  

A c t i o n  No. 04-1898 (DMC) ("Bayway Remand") a t  19 ;  Pl.'s B r i e f  i n  

S u p p o r t  o f  Mot ion  t o  Remand, C i v i l  A c t i o n  No. 04-4897 (DMC) 

("Bayonne Remand") a t  1 9 - 2 0 ) ;  see a l s o  Mate r  v .  H o l l e y ,  200 F.2d 

123 ,  124-25 ( 5 t h  C i r .  1 9 5 2 ) ;  C r a c k a u  v .  Lucen t  T e c h s . ,  C i v .  No. 

03-1376, 2003  WL 21665135 a t  *5-6 ( D . N .  J. J u n .  25,  2 0 0 3 ) ;  Reed v .  

F i n a  O i l  & Chem. Co . ,  995 F. Supp .  705, 713 ( E . D .  Tex.  1 9 9 8 ) ;  

Akin,  851 F. Supp.  a t  821-22. P l a i n t i f f s  i n q u i r e  o n l y  a b o u t  

"which p r o p e r t y  . . . b e l o n g s  t o  t h e  f e d e r a l  g o v e r n m e n t . "  (Bayway 

Remand a t  1 9 ;  Bayonne Remand a t  1 9 . )  

The f e d e r a l  e n c l a v e  a t  i s s u e  i s  37 a c r e s  f o r m i n g  p a r t  o f  t h e  

"40 A c r e  Tank F i e l d , "  a n d  w h i c h  i s  i n c l u d e d  i n  t h e  p r o p e r t y  

P l a i n t i f f s  i d e n t i f y  i n  t h e i r  c o m p l a i n t  a s  t h e  Bayway R e f i n e r y  



property. (Declaration of Jennifer Borzi in Support of 

ExxonMobills Opposition to Plaintiffs' Motion to Remand ("Borzi 

Decl.") ¶ 4-5.) In 1943, the Defense Plant Corporation -- an 

agency of the federal government -- purchased that parcel of land 

from ExxonMobilr s predecessor in interest, Standard oil Company of 

New Jersey. (Borzi Decl. ¶ 2); Reed, 995 F. Supp. at 709 (noting 

Defense Plant Corporation was an agency of the federal 

government). The federal government owned the land until November 

1, 1947, and it was later re-purchased by ExxonMobil. (Borzi 

Decl. ¶ 3 . )  

The land was used to receive crude oil from the "War 

Emergency Pipeline," sometimes known as the "Big Inch," a major 

construction project built by the Government during ~ n e  Xar in 

order to bring crude oil from Texas to the Northeast free of the 

danger of German submarine attacks, which were sinking the tankers 

that had previously transported the crude. (Germann Decl. ¶ 79.) 

The parcel conveyed to the Government for this purpose includes 

areas that are part of the land identified in Plaintiffs' 

complaint, and areas that Plaintiffs' interrogatory answers 

identify as subject to groundwater contamination for which they 

seek recovery in this action. (See In~errog. Answers for Bayway 

Complaint, Answer No. 1, Ex. A, Areas F-1 (partial) and F-2; Borzi 

Decl. ¶ 5.) There is no question that discharge of petroleum to 

soils (and potentially groundwater) occurred in this area during 



t h e  p e r i o d  o f  Government o w n e r s h i p .  (See Germann Dec l .  ¶ ¶  79-82, 

Exs. 118 ,  119 ( p i c t u r e s  o f  f i r e  a t  Tank 665 on March 2 ,  1 9 4 4 ) ;  

B o r z i  D e c l .  ¶ 4 - 5 ) .  Any c l a i m  f o r  damages a r i s i n g  f rom s u c h  

d i s c h a r g e s  d u r i n g  t h e  p e r i o d  o f  f e d e r a l  o w n e r s h i p  i s  g o v e r n e d  by 

f e d e r a l  l aw.  S u b j e c t  m a t t e r  j u r i s d i c t i o n  i s  t h e r e f o r e  p r e s e n t . ?  

VI. REMOVAL WAS APPROPRIATE UNDER THE FEDERAL OFFICER 
RINOVAL STATUTE. 

Even i f  P l a i n t i f f s f  m o t i o n  t o  remand h a d  b e e n  t i m e l y ,  i t  

would s t i l l  f a i l ,  b e c a u s e  ExxonMobil p r o p e r l y  removed t h e  c a s e  

p u r s u a n t  t o  28 U.S.C. 5 1 4 4 2 ( a ) ( l ) .  A s  a n  i n i t i a l  m a t t e r ,  

P l a i n t i f f s  a r g u e  t h a t  " remova l  s t a t u t e s  a r e  t o  b e  s t r i c t l y  

c o n s t r u e d  w i t h  d o u b t  . . . r e s o l v e d  i n  f a v o r  o f  remand." (Bayway 

Remand a t  5;  Bayonne Remand a t  5 ,  b o t h  c i t i n g  c a s e s  a n a l y z i n g  

remova l  p u r s u a n t  t o  28 U.S.C. $5 1 4 4 1 . )  T h a t  i s  n o t  t r u e  h e r e .  

The f e d e r a l  o f f i c e r  remova l  s t a t u t e  i s  "broadly construed." - Sun 

B u i c k ,  I n c .  v .  S a a b  C a r s  USA, I n c . ,  26  F .  3d 1 2 5 9 ,  1262 ( 3 d  C i r .  

1 9 9 4 )  ( " t h e  f e d e r a l  o f f i c e r  remova l  s t a t u t e  . . . i s  b r o a d l y  

c o n s t r u e d ,  a s  d i s t i n g u i s h e d  f rom s e c t i o n  1 4 4 1  . . . which i s  

s t r i c t l y  c o n s t r u e d " ) ;  a c c o r d  A r i z o n a  v .  Manypenny, 451 U.S. 232,  

242 ( 1 9 8 1 )  ( " p o l i c y  favoring removal ' s h o u l d  n o t  b e  f r u s t r a t e d  by 

a  n a r r o w ,  g r u d g i n g  i n t e r p r e t a t i o n  o f  

7 E x x o n M o b i l f s  r e m o v a l  was p r e m i s e d  i n  p a r t  on f e d e r a l  e n c l a v e  
j u r i s d i c t i o n .  A c c o r d i n g l y ,  removal  on t h a t  b a s i s  was p r o p e r ,  even  
if P l a i n t i f f s f  remand m o t i o n s  had been t i m e l y .  - S e e  28 U.S.C. § 
1 4 4 1 ;  C r a c k a u ,  2003  WL 21665135, a t  *5-6; Reed, 995 F. Supp. a t  
713; A k i n ,  851  F. Supp .  a t  821-22. 



§ 1442 ( a )  (1) "') ( q u o t i n g  W i l l i n g h a m  v .  Morgan, 395 U . S .  402,  4 0 7  

( 1 9 6 9 )  ) . 

As r e c o g n i z e d  by P l a i n t i f f s ,  " [ t l o  e s t a b l i s h  remova l  

j u r i s d i c t i o n  u n d e r  s e c t i o n  1442  ( a )  ( I ) ,  a  d e f e n d a n t  . . . must  

e s t a b l i s h  t h a t  (1) i t  i s  a  ' p e r s o n '  w i t h i n  t h e  meaning o f  t h e  

s t a t u t e ;  ( 2 )  t h e  p l a i n t i f f ' s  c l a i m s  a r e  b a s e d  upon t h e  d e f e n d a n t ' s  

c o n d u c t  ' a c t i n g  u n d e r r  a  f e d e r a l  o f f i c e ;  ( 3 )  it r a i s e s  a  c o l o r a b l e  

f e d e r a l  d e f e n s e ;  and  ( 4 )  t h e r e  i s  a  c a u s a l  nexus  b e t w e e n  t h e  

c l a i m s  a n d  t h e  c o n d u c t  p e r f o r m e d  u n d e r  c o l o r  o f  a  f e d e r a l  o f f i c e . " '  

F e i d t  v.  Owens C o r n i n g  F i b e r g l a s s  Corp . ,  153  F. 3d 124 ,  127 ( 3 d  

C i r .  1998)  ; (Bayway Remand a t  6-7; Bayonne Remand a t  6-7) '. 
ExxonMobil  h a s  e s t a b l i s h e d  t h a t  e a c h  f a c t o r  i s  s a t i s f i e d  h e r e .  We 

d i s c u s s  f i r s t  t h e  a p p r o p r i a t e  s t a n d a r d  and  t h e  showing  c h a t  

ExxonMobil  h a s  made t h a t  t h e  s t a n d a r d  i s  met .  S u b p a r t  E a d d r e s s e s  

t h e  e r r o r s  i n  P l a i n t i f f s r  a n a l y s i s .  

A.  ExxonMobil  Is A " P e r s o n "  Under Section 1442(a) (1) . 
P l a i n t i f f s  do  n o t  d i s p u t e  t h a t  ExxonMobil i s  a " p e r s o n "  f o r  

p u r p o s e s  o f  r e m o v a l  j u r i s d i c t i o n  u n d e r  S e c t i o n  1 4 4 2 ( a )  ( 1 ) .  T h i s  

i s  b e c a u s e  " t h e  m a j o r i t y  o f  c o u r t s  have h e l d  t h a t  a  c o r p o r a t i o n  is 

a  p e r s o n  u n d e r  t h e  s t a t u t e . "  C r a c k a u ,  2003 WL 21665135, a t  *2;  

Guck in ,  259 F. Supp.  2d a t  416 ( a l t h o u g h  t h e  T h i r d  C i r c u i t  " h a s  

Some c o u r t s  combine t h e  s e c o n d  a n d  f o u r t h  f a c t o r s  a n d  
a n a l y z e  them t o g e t h e r  a s  o n e .  

P l a i n t i f f s  r e l y  o n  Guckin  v .  Nagle i n  s e t t i n g  f o r t h  t h i s  
t e s t ,  i n a d v e r t e n t l y  i d e n t i f y i n g  i t  a s  a  T h i r d  C i r c u i t  c a s e .  - - 

Guckin  i s  a n  ~ a s t e k n  D i s t r i c t  o f  P e n n s y l v a n i a  c a s e .  Guck in  v .  
N a g e l ,  259 F.  Supp .  2d 406 ( E . D .  P a .  2 0 0 3 ) .  



taken no position on the issue, two lower courts within the 

Circuit have [found corporations are 'persons' under the 

statute] " )  . 

B. ExxonMobil Was "Acting Under" "Color Of A Federal 
Office." 

A defendant meets the "acting under" requirement by showing 

that the "federal government had 'direct and detailed control' 

over the operation in question." Reed, 995 F. Supp. at 710; 

accord In re Methyl Tertiary Butyl Ether ("MTBE") Prod. Liab. 

Litig., MDL No. 1358 (SAS), 2004 U.S. Dist. LEXIS 4068, at *20 

(S.D.N.Y. Mar. 16, 2004) (acting under requirement is met where 

"the acts that form the basis for the . . . suit were performed 

pursuant to an officer's direct orders or to compr'ehensive and 

detailed regulations") ; Fung v. Abex Corp. j 816 F. Supp. 569, 572 

(N.D. Cal. 1992). "[Tlhere is 'no precise standard for the extent 

of control necessary' " to meet "the 'acting under' clause, " but 

the cases show it has been construed "particularly" broadly. - In 

re MTBE Prod. Liab. Litig., 2004 U.S. Dist. LEXIS 4068, at *20. 

Courts have identified numerous fact patterns that 

demonstrate the requisite federal control. Where the Government 

requires, for example, detailed accountings, pre-approval of 

expenditures for construction and operations, pre-approval of 

employee salaries, approval for manufacturing non-government- 

specified products, a certain grade and quality of product, and 

certain testing procedures, it is exercising direct and detailed 



concrol over an operation. See Reed, 995 F. Supp. at 710-11. A -- 

direct teletype link between a local facility and Washington, D.C. 

from which federal officials could issue directives and 

instructions is also indicative of the requisite control. - Id. at 

711. See also Williams v. Todd Shipyards, No. H-95-4592, 1996 

U.S. Dist. LEXIS 22676, at *lo-16 (S.D. Tex. Apr. 2, 1996); Pack 

v. AC & S, Inc., 838 F. Supp. 1099, 1103 (D. Md. 1993); Funq, 816 

F. Supp. at 572-73 (federal control established where government 

monitored performance, required construction and repairs in 

accordance with approved specifications, subjected contract 

supplies to government inspection and approval, and performed 

, . product testing). 

ExxonMobil has provided this Court with ample evidence of the 

requisite federal control over the Jersey Works' operations during 

World War I1 and a period thereafter. (See qenerally, Germann 

Decl. ¶ ¶  4-90; Declaration of Cornelius Boyle in Support of 

ExxonMobil's Opposition to Motion to Remand ("Boyle Decl.") ¶ ¶  7-  

17; Declaration of Robert E. Fairchild in Support of ExxonMobil's 

Opposition to Motion to Remand ("Fairchild Decl.") ¶ ¶  2-9; 

Declaration of Malcolm A. Weiss in Support of ExxonMobil's 

Opposition to Motion to Remand ("Weiss Decl.") ¶ ¶  4-12.) That 

evidence shows, among other things, the following: 



The Petroleum Administration for War ("PAW") and other 

government agencies issued daily orders and directives1' 

to Standard Oil Company of New Jersey ("SONJ") -- 

ExxonMobills predecessor in interest -- regarding the 

manufacture, production, storage, and transfer of 

petroleum products. (Germann Decl. ¶ ¶  16-28.) Those 

orders often required the refineries to alter operations 

"virtually overnight." (Germann Decl. ¶ 21.) 

The PAW dictat.ed the nature and amount of all products 

produced at Jersey Works, requiring many products 

specially tailored to military requirements, including 

100-octane.aviation gasoline, all-climate 80-octane' . .  . . 

gasoline, "Navy Special" fuel oil, waxes, isopropyl 

alcohol, and gun and recoil oils -- most of which were 

not produced in any significant amount at Jersey Works 

before the War. (Germann Decl. ¶ ¶  24, 29-62; Boyle 

Decl. ¶ 7.) Total throughput for Jersey Works, for 

example, increased by 67 percent during the War at the 

direction of the PAW. (Germann Decl. ¶ 31.) Similarly, 

10 These orders and directives usually came in the form of a 
"recommendations," but they did not allow for discretionary 
compliance. "The PAW 'recommendations' had the force of 
directives but the form of recommendation was maintained." 
(Germann Decl. ¶ 16 (quoting Brendan J. OIHallaghan, The Role of 
Defense Supplies Corporation in the Wartime Aviation Gasoline 
Program, at 79 (1948) ) . )  



i s o p r o p y l  a l c o h o l  p roduc t ion  i n c r e a s e d  by approximately 

5 0  p e r c e n t .  (Germann Decl .  5l 5 8 . )  

The PAW d i r e c t e d  SONJ t o  o p e r a t e  J e r s e y  Works on a  

c o n t i n u o u s  b a s i s  a t  o r  above c a p a c i t y  and wi thou t  normal 

p e r i o d i c  main tenance  "month a f t e r  month. " J e r s e y  Works 

" r e p o r t e d  v a r i o u s  r e c o r d s  f o r  u n i n t e r r u p t e d  o p e r a t i o n s .  

Each r e c o r d  was o f t e n  exceeded t h e  f o l l o w i n g  month with 

t h e  announcement t h a t  t h e  run was s t i l l  c o n t i n u i n g . "  

(Germann Decl .  ¶ ¶  63-65; Boyle Decl .  ¶ 1 3 .  ) 

Government o f f i c i a l s  a l s o  c o n t r o l l e d  a l l  c o n s t r u c t i o n  a t  

t h e  J e r s e y  Works. Because s t e e l ,  coppe r ,  and v i r t u a l l y  

a l l  o t h e r  m a t e r i a l s  needed f o r  c o n s t r u c t i o n  o r  . . 

m o d i f i c a t i o n  o f  r e f i n e r y  f a c i l i t i e s  were s c a r c e ,  no 

f a c i l i t i e s  cou ld  be modi f ied  o r  improved w i t h o u t  

a p p r o v a l  from t h e  WPB, and under a p p l i c a b l e  law and 

r e g u l a t i o n s  a p p r o v a l  was a v a i l a b l e  o n l y  f o r  c o n s t r u c t i o n  

p r o j e c t s  " c r i t i c a l  t o  t h e  war e f f o r t . "  (Germann Decl.  

¶ ¶  66-73; F a i r c h i l d  Decl .  ¶ ¶  2 - 9 . )  

a Because German U-boats were s i n k i n g  t h e  t a n k e r s  t h a t  had 

p r e v i o u s l y  d e l i v e r e d  J e r s e y  Works' c r u d e  o i l  s u p p l i e s ,  

t h e  PAW o r d e r e d  a  major  change i n  t r a n s p o r t a t i o n  

o p e r a t i o n s ;  it d i r e c t e d  t h a t  c r u d e  o i l  be  sh ipped  by 

r a i l  t a n k  c a r s  i n s t e a d  of  t a n k e r s .  The PAW r e q u i r e d  

SONJ t o  c o n s t r u c t  temporary  l o a d i n g / u n l o a d i n g  r a c k s ,  



s h o r t  p i p e l i n e s ,  pumps and  s t o r a g e  t a n k s  t o  f a c i l i t a t e  

sh ipmen t  by r a i l .  Due t o  t h e  government '  s r e s t r i c t i o n  

on s t e e l  a l l o c a t i o n s ,  t h e  r a c k s  -- o r d i n a r i l y  made of 

s t e e l  w i t h  s ~ e e l  "ca tch-pans"  t o  c a p t u r e  s p i l l s  -- were 

made o f  wood w i t h o u t  c a t c h - p a n s .  (Germann D e c l .  ¶n 7 4 -  

78; Boyle  Decl .  ¶ ¶  9-12; F a i r c h i l d  Decl .  ¶ ¶  8 -10 . )  

These  f a c t s  show overwhelmingly  t h a t  o p e r a t i o n s  a t  J e r s e y  

Works, f rom 1941  t o  1945, were u n d e r  f e d e r a l  c o n t r o l .  

C .  ExxonMobil Has A s s e r t e d  C o l o r a b l e  F e d e r a l  Defenses. 

The r e q u i r e m e n t  of a  c o l o r a b l e  f e d e r a l  d e f e n s e  i s  a l s o  

" b r o a d l y  c o n s t r u e d . "  I n  Re MTBE P r o d u c t s  L i a b .  L i t i g . ,  2004 U . S .  

D i s t .  LEXIS 4068, a t  *22. "The q u e s t i o n  i s  n o t  whe the r  [ a ]  

c l a i m e d  d e f e n s e  i s  m e r i t o r i o u s ,  b u t  o n l y  whether  a c o l o r a b l e  c1alri-i 

t o  s u c h  a  d e f e n s e  h a s  been made." Fung, 816 F. Supp. a t  573;  

a c c o r d  Wi l l ingham,  395 U.S. a t  407 ("The o f f i c e r  need n o t  win h i s  

c a s e  b e f o r e  he  c a n  have  i t  removed ." ) ;  Akin,  851 F. Supp.  a t  823 

( t h a t  d e f e n d a n t  "might o r  migh t  n o t  u l t i m a t e l y  p r e v a i l "  o n  i t s  

d e f e n s e  i s  " b e s i d e  t h e  p o i n t ; "  " [ a l n y  d e t e r m i n a t i o n  a s  t o  t h e  

merits i s  c o l l a t e r a l "  t o  t h e  removal  i s s u e ) .  

P l a i n t i f f s  acknowledge t h a t  ExxonMobil i d e n t i f i e d  s e v e r a l  

f e d e r a l  d e f e n s e s  i n  i t s  N o t i c e s  o f  Removal and concede ,  f o r  

p u r p o s e s  o f  j u r i s d i c t i o n ,  t h a t  ExxonMobil " is  n o t  r e q u i r e d  t o  

e s t a b l i s h  t h e  l i k e l i h o o d  o f  s u c c e s s  on any o f  them."  (Bayway 

Remand a t  1 0 ;  Bayonne Remand a t  1 0 . )  There  i s  no  doub t  t h a t  t h o s e  

f e d e r a l  d e f e n s e s  a r e ,  a t  t h e  v e r y  l e a s t ,  c o l o r a b l e .  

-28- 



For example, ExxonMobilfs allegations and evidence (filed 

with this Opposition) readily support a government contractor 

defense. See Boyle v. United Techns. Corp., 487 U.S. 500 (1988) 

(establishing three-part test for extending government immunity 

for discretionary acts to government contractors); Winters v. 

Diamond Shamrock Chem. Co., 149 F.3d 387, 400 (5th Cir. 1998); 

Arness v Boeing No. Am., Inc., 997 F. Supp. 1268, 1272 (C.D. Cal. 

1998). The evidence shows (1) that the government issued specific 

directives regarding the production and handling of the 

contaminants complained of here; (2) that Exxon~obil complied with 

those directives; and (3) that the go.vernment knew of the "danger" 

(that is, tbe.potentia1 for contamination) associated with the 

manner in which it directed operations. See Section V I . B . ,  supra; - 

Section VI.D., infra. That showing is "more than sufficient" to 

state a colorable claim. Reed, 995 F. Supp. at 712 (court could 

"presume that the government was informed of the attendant dangers 

of the[] products" where government dictated quality, content, and 

testing of same); see also Winters, 149 F.3d at 400-01; Akin, 851 

F. Supp. at 823 (allegation that product manufactured pursuant to 

government specifications sufficient for colorable defense); 

Arness, 997 F. Supp. at 1272-73 (colorable defense was asserted in 

contamination case, even where removal was ultimately denied for 

failure to meet nexus prong); Bahrs v. Hughes Aircraft Co., 795 F. 

Supp. 965, 969-70 (D. Ariz. 1992) (same). 



P l a i n t i f f s  do n o t  d i s p u t e  t h a t  ExxonMobil h a s  s t a t e d  a  

c o l o r a b l e  government c o n t r a c t o r  d e f e n s e .  R a t h e r ,  t h e y  comment 

t h a t  " c o u r t s  have  h e l d  t h a t  . . . [ t h e ]  d e f e n s e  d o e s  n o t  . . . 

j u s t i f [ y ]  removal . "  (Bayway Remand a t  10;  Bayonne Remand a t  1 0 ,  

b o t h  c i t i n g  Good v .  Armstrong World I n d u s . ,  914 F. Supp.  1125 

(E.D. Pa.  1 9 9 6 ) ,  Ryan v .  D o w  Chemical  Co., 781  F. Supp. 934 

( E . D . N . Y .  1 9 9 2 ) ,  and F e i d t ) .  T h i s  i s  nonsense .  Good i s  t h e  on ly  

c a s e  P l a i n t i f f s  c i t e  t h a t  even s p e a k s  t o  P l a i n t i f f s '  a s s e r t i o n . "  

And i t  p r o v i d e s  o n l y  d i c t u m  o t h e r  c o u r t s  have  r e j e c t e d .  I n  Good, 

a f t e r  f i n d i n g  no " c a u s a l  nexus"  ( a s  r e q u i r e d  by a  d i f f e r e n t  prong 

o f  t h e  removal  t e s t )  and  t h u s  no b a s i s  f o r  removal  j u r i s d i c t i o n ,  

, t h e  d i s t r i c t  c o u r t  wondered whe the r  removal would h.ave been  

a p p r o p r i a t e  f rom a  p o l i c y  p e r s p e c t i v e .  Good, 914 F. Supp. a t  

1 1 3 0 - 3 1 .  I t  s p e c u l a t e d  t h a t  i t  would n o t ,  ba sed  p r i m a r i l y  on t h e  

u n s u b s t a n t i a t e d  n o t i o n  t h a t  " [ t l h e  government c o n t r a c t o r  d e f e n s e  

i s  not  s u b j e c t  t o  [ s t a t e  c o u r t ]  m a n i p u l a t i o n . "  Id. a t  1131 .  Even 

assuming  a rguendo  t h a t  t h i s  d u b i o u s  p o l i c y  a rgument  i s  v a l i d ,  

P l a i n t i f f s  c i t e  no c a s e  t h a t  p r e c l u d e s  f e d e r a l  o f f i c e r  removal  

N e i t h e r  Ryan n o r  F e i d t  s u p p o r t s  P l a i n t i f f s '  c o n t e n t i o n .  
Rvan d i d  n o t  s o  h o l d  b u t  m e r e l v  a u e s t i o n e d  w h e t h e r  t h e  sovernment  

a .a - 
c o n t r a c t o r  d e f e n s e  c o n s t i t u t e s  a  " s t a n d a r d  o f  c a r e "  o r  a  "defense"  
t h a t  c o u l d  s u p p o r t  r emova l .  Ryan, 781 F. Supp. a t  944-45. The 
T h i r d  C i r c u i t ,  however,  c l e a r l y  r e c o q n i z e s  it a s  a  " d e f e n s e . "  
C a r l e y  v .  Wheeled c o a c h ,  991 ~ : 2 d  l l i 7 ,  1120 (3d  C i r .  1993 )  ("A 
p r i v a t e  c o n t r a c t o r  who i s  c o m ~ e l l e d  bv  a  c o n t r a c t  t o  p e r f o r m  an 
& l i g a t i o n  f o r  t h e  U n i t e d  s t a k e s  s h o u i d ,  i n  some c i r c ;ms t ances ,  
s h a r e  t h e  s o v e r e i g n  immunity  o f  t h e  Un i t ed  S t a t e s . " )  F e i d t ,  on 
t h e  o t h e r  hand,  d i d  n o t  c o n s i d e r  t h e  p r o p r i e t y  o f  a n y  a l l e g e d  
c o l o r a b l e  d e f e n s e  a t  a l l ;  i t  d i s m i s s e d  a n  a p p e a l  f rom a  remand 
o r d e r  due  t o  l a c k  o f  a p p e l l a t e  j u r i s d i c t i o n .  F e i d t ,  1 5 3  F .3d  a t  
128-2 9. 



b a s e d  on  t h i s  p o l i c y  rationale. On t h e  c o n t r a r y ,  o t h e r  c o u r t s  

h a v e  r e p e a t e d l y  found  r e m o v a l  a p p r o p r i a t e  w h e r e  p r e m i s e d  on a  

c o l o r a b l e  governmen t  c o n t r a c t o r  d e f e n s e .  S e e ,  e . g . ,  W i n t e r s ,  1 4 9  

F . 3 d  a t  400-01; I n  re  "Agent  Orange"  P r o d .  L i a b .  L i t i g . ,  MDL No. 

381,  304 F.  Supp.  2d 442 ,  450 (E.D.N.Y. 2 0 0 4 )  ; A r n e s s ,  997 F .  

Supp.  a t  1272-73;  B a h r s ,  795 F .  Supp .  a t  969;  Reed,  9 9 5  F. Supp .  

a t  712;  A k i n ,  8 5 1  F. Supp .  a t  823;  Fung, 8 1 6  F. Supp.  a t  573 ;  

Pack ,  838 F.  Supp.  a t  1 1 0 3 .  

E x x o n M o b i l l s  a l l e g a t i o n s  a n d  e v i d e n t i a r y  s u b m i s s i o n s  e q u a l l y  

s u p p o r t  c o l o r a b l e  d e f e n s e s  u n d e r  t h e  D e f e n s e  P r o d u c t i o n  A c t  

("DPA"), a n d  u n d e r  t h e  F i r s t  a n d  S e c o n d  War Powers  A c t s .  T h e s e  

A c t s  g r a n t e d  t h e  P r e s i d e n t  o f  t h e  U n i t e d  S t a t e s  ( a n d  h i s  

d e s i g n e e s )  b r o a d  a u t h o r i t y  t o  r e q u i r e  p e r f o r m a n c e  under- c o n t r a c t s  

a n d  o r d e r s  deemed n e c e s s a r y  t o  p r o m o t e  t h e  n a t i o n a l  d e f e n s e .  See 

E a s t e r n  A i r  L i n e s ,  I n c .  v .  McDonnell  D o u g l a s  C o r p . ,  532 F .2d  957 ,  

981-82,  9 9 3  ( 5 t h  C i r .  1 9 7 6 )  ; 50 U.S.C. App.  S2071  (DPA) ; S e c o n d  

War Powers  A c t ,  c h .  593 ,  5 6  S t a t .  1 8 0  ( 1 9 4 2 ) ;  F i r s t  War Powers  

A c t ,  c h .  1 9 9 ,  5 5  S t a t .  840  ( 1 9 4 1 ) .  The A c t s  a l s o  c o n t a i n  

e x o n e r a t i o n  p r o v i s i o n s ,  r e l i e v i n g  p e r s o n s  o f  l i a b i l i t y  i n c u r r e d  a s  

a r e s u l t  o f  c o m p l i a n c e  w i t h  t h o s e  c o n t r a c t s  a n d  o r d e r s .  50 U.S.C.  

App.  5 2157  (DPA); S e c o n d  War Powers  A c t ,  c h .  593,  5 301,  56 S t a t .  

1 8 0  ( 1 9 4 2 ) ;  F i r s t  War Powers  A c t ,  c h .  1 9 9 ,  5 301 ,  5 5  S t a t .  840 

( 1 9 4 1 ) ;  see a l s o  E a s t e r n  A i r  L i n e s ,  532 F .2d  a t  997 ( n o t i n g  t h e  

" s i m i l a r l y  worded  e x o n e r a t i o n  p r o v i s i o n s "  o f  t h e  DPA a n d  i t s  
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p r e d e c e s s o r  a c t s ) .  A c c o r d i n g l y ,  ExxonMobil1s comp l i ance  w i t h  

gove rnmen t - i s sued  o r d e r s  and  c o n t r a c t s  f o r  t h e  war e f f o r t  d u r i n g  

t h e  1940s and 1950s  g i v e s  r i s e  t o  a  c o l o r a b l e  d e f e n s e  u n d e r  t h e s e  

A c t s .  

P l a i n t i f f s  acknowledge t h a t  ExxonMobil h a s  a s s e r t e d  a  

c o l o r a b l e  d e f e n s e  under  t h e  DPA. C i t i n g  Ryan, t h e y  r e l u c t a n t l y  

a d m i t  t h a t  " [ s ] o m e  c o u r t s  h a v e  h e l d  t h a t  r e l i a n c e  on t h e  Defense 

P r o d u c t i o n  Act  c o n s t i t u t e s  a  c o l o r a b l e  f e d e r a l  d e f e n s e  . . . . I, 

(Bayway Remand a t  11; Bayonne Remand a t  11.) No d o u b t ,  if t h e r e  

were  a u t h o r i t y  c o n t r a r y  t o  Ryan on t h a t  p o i n t ,  P l a i n t i f f s  would 

have  c i t e d  i t .  But i n  f a c t  t h e  o t h e r  c o u r t s  t h a t  have  a d d r e s s e d  

t h e  . i s s u e  a g r e e  w i t h  Ryan. See ,  e . g . ,  W i n t e r s ,  149  F. 3d  a t  401; 

I L  I 2 .  Crackau ,  2003 WL 21665135, a t  * 4 ;  A rnes s ,  9 9 7  F. Supp. a t  lqT3 

A s  t o  t h e  F i r s t  and  Second War Powers A c t s ,  P l a i n t i f f s  a r g u e  

t h a t  " t h e r e  i s  no  p r e c e d e n t  f o r  a s s e r t i n g  t h a t  r e l i a n c e  on [ t h o s e ]  

A c t s  c o n s t i t u t e s  a ' c o l o r a b l e  f e d e r a l  d e f e n s e . ' "  (Bayway Remand 

a t  11; Bayonne Remand a t  11.) But t h o s e  A c t s  a r e  p r e d e c e s s o r  

s t a t u t e s  t o  t h e  DPA w i t h  s i m i l a r  e x o n e r a t i o n  p r o v i s i o n s  t h a t  

p r o v i d e  a  f e d e r a l  d e f e n s e  t o  c e r t a i n  c l a i m s .  See E a s t e r n  A i r  

L i n e s ,  532 F.2d a t  994, 998.  The re  i s  no b a s i s  t o  d i s t i n g u i s h  

them f rom t h e  DPA i n  d e t e r m i n i n g  whe the r  t h e y  s u p p o r t  removal  

p u r s u a n t  t o  28 U.S.C. 5 1442 ( a )  (1) . 



D. There Is A Nexus Between Plaintiffsr Claims And 
ExxonMobilrs Conduct Performed Under Color Of 
Federal Office. 

The final element of the federal officer removal test 

requires a "causal connection" or "nexus" between Plaintiffs' 

claims and the directives of federal officers. See Winters, 149 

F.3d at 398; Crackau, 2003 WL 21665135, at *5; Williams, 1996 U.S. 

Dist. LEXIS 22676, at '9-10. The connection here is plain. (See 

generally, Germann Decl. ¶ ¶  4-90; Declaration of Sam McKenzie in 

Support of ExxonMobil's Opposition to Motion to Remand ("McKenzie 

Decl. " )  ¶ ¶  9-13; Boyle Decl. ¶ ¶  7-17; Affidavit of Fred A. 

Westphal in Support of ExxonMobil's Opposition to Motion to Remand 

("Westphal Aff.") ¶¶ 17-25; Weiss Decl. '3¶ 5-11.) The evidence 

submitted with this opposition plainly shows the following: 

The tremendous increase in Jersey Works' production 

directed by federal officials during the War resulted in 

increased discharges of wastes to the receiving waters 

(e-g., Morses Creek, Arthur Kill, the Rahway River, and 

Upper New York Bay), onsite disposal facilities, and 

sludge and muck pits at Jersey Works. (McKenzie Decl. 

¶ ¶  9(a)-(dd); Westphal Aff. ¶ ¶  17-19.) 

ExxonMobil re-commissioned old equipment during the War 

to meet production requirements mandated by federal 

officials. Some of the old equipment produced waste in 

greater quantities than more modern machines. Because 

ExxonMobil brought old equipment back on line, it 
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continued to generate contaminants that would have 

otherwise been eliminated. (Germann Decl. ¶ 32.) 

6 Federal officials ordered continuous operations without 

periodic maintenance. That too led to additional 

discharges of contaminants because inadequate 

maintenance, for example, leads to leaky equipment. The 

additional discharges caused by lack of regular 

maintenance are directly attributable to the War and 

directives issued by government officials. (McKenzie 

Decl. ¶ ¶  ll(a)-(b); Westphal Aff. ¶ ¶  20-23.) 

6 Changes in equipment and methods of operation at Jersey 

Works also increased discharges. .For example, the 

switch from tankers to rail tank cars forced ExxonMobil 

to build temporary wooden loading/unloading racks 

without steel "catch-pans." Under ordinary (non-war) 

circumstances, those racks had steel pans below the cars 

to catch oil spills. During the War, the oil just 

spilled to the ground. (McKenzie Decl. ¶ ¶  12(a)-(f); 

Boyle Decl. ¶ ¶  10-17; Westphal Aff. ¶ ¶  24-25.) Also, 

the government directed ExxonMobil to fill and transport 

fuel in five-gallon "blitz" cans (used to carry fuel on 

military vehicles). Smaller containers require more 

hose connections (and therefore more spills) and are 



more s u s c e p t i b l e  t o  b e i n g  o v e r f i l l e d .  (McKenzie Decl. ¶ 

12 ( g )  . )  

C o u r t s  have c o n s i s t e n t l y  f o u n d  t h a t  t h i s  s o r t  o f  connec t i on  

be tween  f e d e r a l  c o n t r o l  and  t h e  i n j u r y  P l a i n t i f f s  a l l e g e  i s  

s u f f i c i e n t  t o  e s t a b l i s h  nexus  f o r  pu rpose s  o f  removal  p u r s u a n t  t o  

28 U . S . C .  § 1442 ( a )  (1) .  See W i n t e r s ,  1 4 9  F .3d  a t  398-400;  I n  re 

"Agent Orange" Prods .  L i a b .  L i t i g . ,  304 F. Supp. 2d  422,  450 

(E.D.N.Y. 2004 ) ;  Crackau,  2003 WL 21665135, a t  * 5  ( d e f e n d a n t  need 

n o t  show t h a t  government s p e c i f i c a l l y  i n s t r u c t e d  d e f e n d a n t  t o  

commit t h e  a l l e g e d  wrong; "it i s  enough t o  show t h a t  government  

g u i d e l i n e s  and  s p e c i f i c a t i o n s  c o n t r o l l e d  [ d e f e n d a n t ' s ]  

a c t i v i t i e s " ) ;  Wi l l i ams ,  1996  U.S. D i s t  LEXIS 22676,  a t  *9-16; . . 

Pack, 833 F.  Supp. a t  i 103 ;  Fung, 8 i 6  F. Supp. a t  572-73.  

T h i s  c a s e  i s  l e g a l l y  i d e n t i c a l  t o  t h e  s i t u a t i o n  a d d r e s s e d  i n  

Reed. The re ,  p l a i n t i f f s  a l l e g e d  exposu re  t o  t o x i c  c h e m i c a l s  a t  a 

s y n t h e t i c  r u b b e r  f a c i l i t y  f r om 1944 t h rough  1979 .  Reed, 995 F.  

Supp.  a t  709. O p e r a t i o n s  a t  t h a t  f a c i l i t y  ( l i k e  many o t h e r s )  were 

c o n d u c t e d  and  d i r e c t e d  by  t h e  f e d e r a l  government f r om 1944-55.  

I d .  a t  708-09.  Because t h e  manner  i n  which t h e  d e f e n d a n t  - 

c o n d u c t e d  i t s  b u s i n e s s  ( e . g . ,  " t h e  p r o d u c t i o n ,  m a n u f a c t u r e ,  

t r a n s p o r t ,  and t e s t i n g  o f  b u t a d i e n e r ' )  i s  what a l l e g e d l y  c a u s e d  t h e  

i n j u r y ,  a n d  b e c a u s e  t h a t  c o n d u c t  was "overseen  b y  t h e  f e d e r a l  

government  t o  a  v e r y  s p e c i f i c  d e g r e e , "  t h e  c o u r t  h e l d  t h a t  a  

"nexus  i s  p r e s e n t . "  Id. a t  712 .  



E. Plaintiffs Have Misapprehended the Applicable 
Standard. 

P l a i n t i f f s '  d i s c u s s i o n  o f  removal u n d e r  28 U.S.C. § 

1 4 4 2 ( a )  (1) b e t r a y s  a  f a i l u r e  t o  u n d e r s t a n d  t h e  a p p l i c a b l e  

s t a n d a r d ,  and  a  m i s i n t e r p r e t a t i o n  of  t h e  c a s e s  P l a i n t i f f s  c i t e .  

P l a i n t i f f s '  f undamen ta l  e r r o r  i s  t h e i r  m i s r e a d i n g  o f  G i l b e r g  v .  

S t e p a n  Co . ,  24 F. Supp. 2d 325 (D.N.J. 1 9 9 8 ) .  They c i t e  t h i s  c a s e  

f o r  t h e  p r o p o s i t i o n  t h a t  t h e r e  is  a f i v e - f a c t o r  t e s t  f o r  whe ther  

i n j u r i e s  c l a i m e d  by  a  p l a i n t i f f  were u n d e r t a k e n  a t  t h e  d i r e c t i o n  

o f  a  f e d e r a l  o f f i c e r  f o r  p u r p o s e s  of f e d e r a l  o f f i c e r  removal .  

(Bayway Remand a t  7 ;  Bayonne Remand a t  7 . )  But i n  f a c t  n e i t h e r  

t h e  c a s e  n o r  t h e  t e s t  P l a i n t i f f s  r e l y  on  h a s  any a p p l i c a b i l i t y  

. . 
h e r e .  w 

The p o r t i o n  o f  G i l b e r g  t h a t  P l a i n t i f f s  c i t e  r e l a t e d  s o l e l y  t o  

whe the r  a  c o r p o r a t i o n  i s  " a c t i n g  a s  an i n s t r u m e n t a l i t y  o r  agency  

o f  t h e  U n i t e d  S t a t e s "  and  t h u s  may b e  t r e a t e d  a s  a  " f e d e r a l  

agency" f o r  p u r p o s e s  of  t h e  F e d e r a l  T o r t  C l a i m s  A c t  ("FTCA"). See 

G i l b e r q ,  24 F. Supp.  2d a t  348-49; Mendra la  v .  Crown Mortgage Co . ,  

955 F .2d  1132,  1135-36 ( 7 t h  C i r .  1 9 9 2 ) .  T h i s  i s  made c l e a r  by  a  

c a r e f u l  r e a d i n g  o f  G i l b e r g  i t s e l f .  The c o u r t  u sed  t h e  f i v e - f a c t o r  

t e s t  o n l y  t o  a n a l y z e  whe the r  t h e  d e f e n d a n t  c o u l d  remove p u r s u a n t  

t o  S e c t i o n  1442 ( a )  (1) a s  a  " f e d e r a l  agency . "  G i l b e r q ,  24 F. Supp. 

2d a t  346-53. I t  c o n s i d e r e d  s e p a r a t e l y  w h e t h e r  t h e  d e f e n d a n t  

c o u l d  remove "on t h e  more nar row ground  t h a t  i t  was a  ' p e r s o n  

a c t i n g  u n d e r '  a  f e d e r a l  o f f i c e r , "  - i d .  a t  353-55, and  when i t  d i d  



s o ,  i t  assumed t h a t  t h e  t e s t  o f  f e d e r a l  o f f i c e r  r emova l  was met, 

even though i t  had p r e v i o u s l y  found  t h a t  t h e  f i v e - f a c t o r  tes t  f o r  

f e d e r a l  agency  removal  was n o t .  24 F .  Supp. 2d a t  349-53, 353-54. 

G i l b e r g  t h u s  c l e a r l y  t e a c h e s  t h a t  t h e  " f i v e - f a c t o r "  t e s t  i s  no t  

u sed  t o  a n a l y z e  f e d e r a l  o f f i c e r  removal .  S i n c e  ExxonMobil d o e s  

n o t  con t end  t h a t  i t  was a  f e d e r a l  agency s u b j e c t  t o  s u i t  unde r  t h e  

FTCA, t h e  s t a n d a r d  f o r  FTCA removal  i s  c o m p l e t e l y  i r r e l e v a n t  h e r e .  

Acco rd ing ly ,  t h e  e n t i r e t y  o f  P l a i n t i f f s '  d i s c u s s i o n  d e r i v e d  from 

G i l b e r q  h a s  no r e l e v a n c e  h e r e .  (Bayway Remand a t  7 ,  9-10, 14-15; 

Bayonne Remand a t  7 ,  9-10, 14-15 . )  

E q u a l l y  i r r e l e v a n t  a r e  P l a i n t i f f s '  a rguments  b a s e d  on  Uni ted 

S t a t e s  v .  S h e l l  O i l  Co.,  294 F .3d  1045 ( 9 t h  C i r .  2 0 0 2 ) ,  i n  which 

P l a i n t i f f s  t r y  t o  a r g u e  t h a t  t h e  government did n o t  e x e r c i s e  

s i g n i f i c a n t  c o n t r o l  ove ' r  J e r s e y  Works. (Bayway Remand a t  8-9  & n .  

1; Bayonne Remand a t  9 & n . 1 . )  The t r o u b l e  i s  t h a t  a l l  t h e  f a c t s  

i n  S h e l l ,  on which P l a i n t i f f s  r e l y  a s  i f  t h e y  were  t r u e ,  were  

s t i p u l a t e d ,  294 F. 3d a t  1049,  and t h a t  t h e  c a s e  i n v o l v e d  a 

c o m p l e t e l y  d i f f e r e n t  i s s u e  f rom t h e  one p r e s e n t e d  h e r e ,  namely,  

whe ther  t h e  d e f e n d a n t s  had  l i a b i l i t y  under  s p e c i f i c  p r o v i s i o n s  of 

CERCLA, - i d .  a t  1048 .  S t i p u l a t e d  f a c t s  i n  a n o t h e r  c a s e ,  i n v o l v i n g  

d i f f e r e n t  p a r t i e s  and  d i f f e r e n t  l e g a l  i s s u e s ,  c an  have  no  weight  

h e r e  a s  a g a i n s t  t h e  f a c t s  shown by  e v i d e n c e  i n  t h e  r e c o r d .  12 

l2 P l a i n t i f f s  a l s o  a r g u e  t h a t  t h e  f e d e r a l  c o n t r o l  h e r e  r e l a t e d  
o n l y  t o  t h e  " p r o d u c t i o n  a n d  d i s t r i b u t i o n "  o f  p r o d u c t s  and  n o t  t o  
t h e  " d i s c h a r g e "  o f  h a z a r d o u s  s u b s t a n c e s .  But t h a t  i s  n o t  
p e r s u a s i v e .  (Bayway Remand a t  9-10; Bayonne Remand a t  1 0 . )  I t  

- 3 7 -  



Finally, Plaintiffs rely on Arness v. Boeing North American, 

Inc., 997 F. Supp. 1268 (C.D. Cal. 1998), and Bahrs v. Hughes 

Aircraft Co., 795 F. Supp. 965 ( D .  Ariz. 1992). Both of these 

district court cases from the Ninth Circuit applied the wrong 

legal standard, holding that the removal statute should be 

"narrowlyrr construed, when under the Third Circuit law expressed 

in Sun Buick, it is to be broadly construed in favor of removal. 

Compare Sun Buick, 26 F.3d at 1262, with Arness, 997 F. Supp. at 

1271, 1276, and Bahrs, 795 F. Supp. at 968. In any event, neither 

Arness nor Bahrs requires remand on the facts shown by this 

record. Arness involved neither a war nor the intense 

governmental oversight shown by the evidence here; it turned 

ultimately on the proposition that nothing prevented the defendant 

there from taking measures to avoid the pollution in issue. By 

contrast, during the War, ExxonMobil had no ability to respond to 

contamination concerns. It could not construct new facilities to 

deal with pollution concerns without permission from the WBP and 

an allocation of critical war materials. (Germann Decl. I t¶  66-73; 

Fairchild Decl. ¶ ¶  5-9; Boyle Decl. ¶ 12.) Like much else in 

1941-45, environmental concerns were subordinated to the war 

effort. Bahrs involved no showing of governmental oversight at 

all. Defendant pointed to the existence of a contract with the 

was the federally-controlled production and distribution of 
products that caused the discharges, while federal control over 
all construction activities prevented action to limit or control 
the discharges. 



government, but "made no showing as to the manner in which the 

contract was carried out." 795 F. Supp. at 970. Not 

surprisingly, the district court held the record insufficient. By 

contrast, the record here contains voluminous evidence showing 

direct and detailed control of ExxonMobil's operations by federal 

officers and a clear nexus to Plaintiffs' claims. 13 

VII. CONCLUSION 

Plaintiffs' motion under 28 U.S.C. § 1447(c) was untimely. 

It follows that all defects in removal procedure, other than 

subject matter jurisdiction, have been waived. Subject matter 

jurisdiction, however, is clearly present here. 

The locality and maritime connection tests of admiralty law 

a r e  met, and the Court has subject matter jurisdictlan in 

admiralty. 

The existence of colorable federal defenses also gives the 

Court subject matter jurisdiction under the Supreme Court's 

decision in Mesa, since the federal officer removal statute, 28 

U. S .C. § 1442 (a) (I), is merely a removal statute and the subject 

l 3  Plaintiffs finallv cite a footnote in Interfaith Cornmunitv 
Organization v. ~ o n e ~ w e l i  International, Inc., 263 F. Supp. 2d 
796, 855 n. 12 (D.N.J. 2003), for the proposition that a 
defendant's conduct can be "abnormally dangerous" under state law 
despite the fact that it has contracted with the Government. 
Honeywell is neither a removal case nor a federal officer case; 
while the case at bench involves no issue as to whether 
ExxonMobil's conduct was "abnormally dangerous." It is difficult 
to see what pertinence the footnote in Honeywell has to any legal 
issue presented on this motion. 



m a t t e r  j u r i s d i c t i o n  t h a t  s u p p o r t s  removal i s  found n o t  i n  t h e  

s t a t u t e  b u t  i n  t h e  p r e s e n c e  of a  f e d e r a l  d e f e n s e .  

I n  a d d i t i o n ,  t h e  d i s c h a r g e s  f o r  which P l a i n t i f f s  s e e k  r e l i e f  

o c c u r r e d ,  a t  l e a s t  i n  p a r t ,  on p r o p e r t y  owned by t h e  Uni ted  

S t a t e s .  Fede ra l  law gove rns  t h a t  a s p e c t  of  P l a i n t i f f s '  c l a ims ,  

and removal  was and i s  p r o p e r  on t h e  b a s i s  of  f e d e r a l  e n c l a v e  

j u r i s d i c t i o n  . 

F i n a l l y ,  removal on t h e  b a s i s  of  t h e  f e d e r a l  o f f i c e r  s t a t u t e  

was p r o p e r .  During World War 11, Exxon's o p e r a t i o n s  a t  t h e  Bayway 

and Bayonne R e f i n e r i e s  were unde r  t h e  s t r i c t  c o n t r o l  o f  f e d e r a l  

o f f i c e r s  and a g e n c i e s ,  and  t h e r e  i s  a  c l e a r  and m a n i f e s t  

c o n n e c t i o n  between what Exxon was r e q u i r e d  t o  do  a n d , t h e  

d i s c h a r g e s  of  con taminan t s  f o r  which P l a i n t i f f s  s e e k  damages. For 

t h e  r e a s o n s  s t a t e d ,  P l a i n t i f f s '  mot ions  t o  remand s h o u l d  be  

d e n i e d .  

ARCHER & GREINER, P.C. 

-------;&&3j--f)/ 
BY:  

, STEVEN J. F W  
MARC A .  ROLL0 

J O H N  DAUM ANDREW J .  FRACKMAN 
CHARLES DIAMOND O'MELVENY & MEYERS 
O f  MELVENY & MEYERS Times Squa re  Tower 
Los Ange le s ,  CA 7 T i m e s  Squa re  

N e w  York, N Y  10036-6537 
ALICE BROWN, Exxon Mobil C o r p o r a t i o n  

At to rneys  f o r  ExxonMobil 
Admit ted  Pro H a c  Vice 

Dated:  December 20 ,  2 0 0 4 .  
1418626~1 
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NEW JERSEY DEPARTMENT O F   DECLARATION OF CORNELIUS BOYLE 
ENVIRONMENTAL PROTECTION a n d  j IN SUPPORT OF DEFENDANT EXXON 
ADMINISTRATOR, NEW JERSEY SPILL j MOBIL  CORPORATION^ s OPPOSITION 
COMPENSATION FUND i TO PLAINTIFFS I MOTION TO 
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! 

P l a i n t i f f s ,  

EXXON MOBIL CORPORATION 

D e f e n d a n t .  

I, CORNELIUS BOYLE, dec la re  a s  f o l l o w s :  

1. I reside a t  8 M a r i o n  C o u r t ,  B a y o n n e ,  New J e r s e y .  I p r o v i d e  

t h i s  d e c l a r a t i o n  i n  s u p p o r t  of  E x x o n  Mobil C o r p o r a t i o n ' s  

O p p o s i t i o n  t o  P l a i n t i f f s f  M o t i o n  t o  r e m a n d .  



2. In the Fall of 1 9 4 3 ,  I began my employment with Standard 

Oil Company of New Jersey ("Standard Oil") at the Jersey Works 

consisting of the Bayway and Bayonne Refineries. While I worked 

at both Bayway and Bayonne throughout my career with Standard 

Oil, my first job with the company was as a Junior Clerk at 

Bayonne . 

3. Later in 1 9 4 3 ,  I took military leave from Standard Oil and 

joined the United States Army and was ultimately was assigned to 

the 3rd Infantry Division. I was on Tour of Duty during World 

War I1 in Europe until 1 9 4 6 .  

4. Upon completion of my Tour of Duty in 1 9 4 6 ,  I returned to 

Standard Oil in Bayonne in the clerical department initially and 

then transferred to Bayway working as a clerk. 

5 .  In the Fall of 1 9 4 6 ,  I took an educational leave from 

Standard Oil and enrolled at Fordham University under Public Law 

1 6  for disabled veterans and graduated with a B.S. in Chemistry 

in 1 9 5 0 .  

6 .  Following my graduation in 1 9 5 0 ,  I returned to Standard Oil 

and held the following job titles until my retirement on July 1, 

1 9 5 0  - Chemist at the Bayway; 

1 9 5 5  - Engineer at the Bayway; 

1 9 5 6  - Assistant to the Vice President at Corporate 
Headquarters in New York City; 



1957 - Senior Engineer at the Bayway; 

1958 - Operations Supervisor of the Lube Oil Terminal 
at the Bayonne; 

1960 - Division Head of the Lube Oil Terminal at the 
Bayonne; 

1973 - Department Head of the Lube Oil Terminal and 
Wax/Packaging Operation and Laboratory at Bayonne; 

1980 - Member of the Plant Management Board at 
Bayonne . 

7. In the Fall of 1943, when I began working for Standard. Oil, 

the United States was in the midst of World War I1 and Standard 

Oil was producing great quantities of petroleum products such as 

aviation gasoline, fuel oil, lubes, waxes and other products for 

use by the United States Military. . . 

8. The Jersey Works was considered a target for air strikes, 

so the Army defended the refineries with anti-aircraft artillery 

guns. One of these guns was mounted atop the old Main 

Office/Laboratory Building located on the southwestern part of 

the Bayonne Refinery, near the Platty Kill Creek. I knew one of 

the soldiers who manned the guns, Malcolm Holmes, who later 

became an employee at the Bayonne Refinery. 

9. Tanker ships carrying crude and other petroleum products to 

and from the refineries were also targets. German U-boats off 

the Eastern Coast of the United States were sinking tankers, so 

the use of tankers, which was the normal mode of transporting 



crude oil and petroleum products, became impractical. 

Transportation of petroleum products was, therefore, mainly 

switched from tankers to rail tank cars and pipe lines, such as 

the Big Inch and Little Big Inch. 

10. Bayonne, however, did not have the capacity to handle 

increased transportation of product by rail. Therefore, to 

accommodate the increased loading and unloading of product by 

way of rail tank cars, a temporary wooden loading/unloading rack 

was built. The loading/unloading rack was built on the eastern 

end of the Bayonne Refinery situated between two tank fields. 

11. A loading/unloading rack is normally a large steel 

structure where the tank cars pull up, equipped with hoses that 

extend and connect to tank cars to transfer product between the 

tank cars and pipes leading to storage tanks. Loading/unloading 

racks generally have steel or concrete catch-basins below the 

tank car area to collect any leaks or other releases of product 

from equipment failures during transfers. 

12. The wooden loading/unloading rack did not have any catch- 

basins. Rather, there was just loose dirt below the rack. This 

was likely so because steel and other metals were in such short 

supply due to allocation of such materials to the war effort. 

The shortage of steel was also why the loading/unloading rack 

was made of wood. Consequently, any spills or releases of 



product that would normally be collected by the catch-basin 

would end up going into the ground. 

13. My job as a Junior Clerk at Bayonne was to direct tank car 

traffic at the loading/unloading racks as they arrived carrying 

aviation gas components and crude oil for use by the military. 

The unloading of tank cars became a 24 hour-a-day operation 

during the war to keep up with the military's demand for 

petroleum products. 

14. Because the crude and aviation gasoline components coming 

into Bayonne by tank car were dedicated to the war effort, the 

military had a full-time uniformed Naval Inspection Officer on 

site tc monitor the quantity and quality of the pr~duct. 

15. Considering the non-stop, daily transfer of product via 

hoses at the loading/unloading rack, petroleum products were 

released into the ground underneath the tank cars. Further, the 
. . .  

opportunity for such releases of product to enter the ground was 

greatly increased because the rack was not equipped with catch- 

basins. 

16. Moreover, on occasion tank cars came into Bayonne damaged 

or leaking product, which also contributed to contamination in 

this area. 



17. Therefore, during World War 11, and specifically during the 

time I worked at Bayonne as a Junior Clerk - - because tank cars 

became the primary mode of transporting crude oil, aviation 

gasoline components and other petroleum product to Bayonne - 

spills and leaks or other discharges of product occurred at or 

near the temporary loading/unloading rack. This 

loading/unloading rack did not exist prior to the war. 

I declare under p,enalty of perjury that the foregoing 

statements are true and correct to the best of my knowledge. 

CORNELIUS BOYLE u 
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FOR THE DISTRICT OF NEW JERSEY 

NEN JERSEY DEPARTMENT OF / civil Action NO. 04-4897 (DMC) 
ENVIRONMENTAL PROTECTION and ! 

ADMINISTRATOR, NEW JERSEY SPILL i 
COMPENSATION FUND ! 

Plaintiffs, 

! 
EXXON MOBIL CORPORATION and AGC ! 

! 
CHEMICALS AMERICAS, INC. f/k/a 

I 

ICI AMERICAS, INC. ! 
! 

Defendants 

and 

i Civil Action No. 04-4898 (DMC) 
! 

I 

NEW JERSEY DEPARTMENT OF !DECLARATION OF ROBERT E. 
ENVIRONMENTAL PROTECTION and j FAIRCHILD IN SUPPORT OF 
7 n s " T . 7 -  n m n -  ---. 
NUI~IIIVI >.LKN.LVK,  NEW JERSEY SPILL DEFENDANT EXXON MOBIL 
COMPENSATION FUND i CORPORATION'S OPPOSITION TO 

! PLAINTIFFS' MOTION TO REMAND 

plaintiffs, 

'J . 

EXXON MOBIL CORPORATION 

Defendant. 

I, ROBERT E. FAIRCHILD, declare as follows: 

1. I reside at 1099 Sunny View Road, Mountainside, New 

Jersey. I provide this declaration in support of Exxon 

Mobil Corporation's Opposition to Plaintiffs' Motion to 

Remand. 



2. I graduated from Steven Institute of Technology in 

June 1951 with a Bachelor of Science degree in Mechanical 

Engineering. I was hired by Standard Oil Company of New 

Jersey to work at its Bayonne Facility as an engineer-in- 

training in the Mechanical Department. I received 8 months 

of training in equipment inspection. 

3. After my training was complete, I was transferred to 

the Engineering Department and given the responsibility of 

requesting steel and other materials from a government 

agency called the Petroleum Administration of Defense 

("PAD") whenever any modifications or repairs requiring 

these materials were needed at the Facility. 

4. When I started this job, the Engineering Clerk 

maintained a black control book where requests for 

appropriations for various work to be done at the Bayonne 

Facility, including requests for appropriations made to the 

PAD. The black book contains numerous entries for requests 

for appropriations made to the government prior to my 

arrival, including those requests made during World War 11. 

5. During the early 1950s, steel and other precious 

metals were still in short supply because so much of it had 

been allocated to the military during World War 11. 

Despite the war having been over for nearly six years when 



I started this job, the shortage still continued, so any 

allocation of materials remained on a priority basis. 

6. Because of this restriction, machinery, equipment, 

tanks and the like frequently deteriorated or corroded and 

had to be put out of use until the PAD approved their 

repair or replacement. Moreover, because of the 

restrictions, expansion or modernization of the Facility 

was frequently deferred. 

7. Later as Senior Staff Engineer for the Facility, while 

researching the Plant's history, I learned that during the 

War, the government only approved requests for construction 

or modification of the Bayonne Facility if it deemed it 

essential to the war effort or critical to civilian needs. 

8. Specifically, I learned that in April of 1942, 

Standard Oil requested permission from the Government to 

build a rail tank car unloading rack at the Facility at an 

approximate cost of $71,300. I also learned that Standard 

Oil made another request in May 1942 to build a rail tank 

car unloading rack at an approximate cost of $45,000. Both 

specifically to avoid the German submarine menace. 

9. Although unloading racks were built at Bayonne during 

the War, because of the shortage and restriction on steel, 



the unloading racks were constructed of timber, rather than 

steel. The unloading racks also did not have any steel 

catch-pans below to contain any overfills, spills or leaks 

of oil, which are normally installed. It is likely that 

they did not install catch-pans also because of the 

restriction in steel. 

10. These timber unloading racks were used to transfer 

crude oil and other petroleum products to and from storage 

tanks. They still existed when I started at Standard Oil 

in 1951. 

I declare under penalty of perjury that the foregoing 

statements are true and correct to the best of my 

knowledge. 

ROBERT E. FAIRCHILD 

DATED : /6 Dqmae 2&3+ 





IN THE UNITED STATES DISTRICT COURT 
FOR THE DISTRICT OF NEW JERSEY 

NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION and 
ADMINISTRATOR, NEW JERSEY SPILL Civil Action No. 04-4897 (DMC) 
COMPENSATION FUND 

Plaintiffs, I 
EXXON MOBIL CORPORATION and AGC 
CHEMICALS AMERICAS, INC. f/k/a 
ICI AMERICAS, INC. 

Plaintiffs, 

v. 

EXXON MOBIL CORPORATION 

Defendants . 

NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION and 
ADMINISTRATOR, NEW JERSEY SPILL 
COMPENSATION FUND 

DECLARATION OF MARK S. GERMANN, 
ESQ. IN SUPPORT OF DEFENDANT 
EXXON MOBIL CORPORATION'S 
OPPOSITION TO PLAINTIFFS ' 
MOTION TO REMAND 

Consolidated with: 

Civil Action No. 04-4898(DMC) 

Defendant. I 

Pursuant to 28 U.S.C. 5 1746, I, MARK S. GERMANN, Esq., 

declare and state as follows: 

1. I am a member of the bar of the State of New York, 

admitted pro hac vice in this action, and one of the counsel for 

Exxon Mobil Corporation ("ExxonMobilU) in this action. I submit 



this declaration in support of ExxonMobil's Opposition to 

Plaintiffs' Motion to Remand. 

2. The purpose of this declaration is to provide the 

Court with a clear and coherent summary of the contents of the 

documents designated as Exhibits 1 through 119 and included in 

the two separate volumes of exhibits filed with this 

1 declaration. The exhibits are mainly historical documents that 

were gathered from archival sources by OfMelveny & Myers LLP and 

our co-counsel, Archer & Greiner. They show that ExxonMobilf s 

operations at the Bayway Refinery in Linden, New Jersey and the 

Bayonne Refinery in Bayonne, New Jersey (generally known 

together as the "Jersey Works") were directed and controlled by 

the United States government during World War 11, and that the 

federal government continued to control certain activities at 

the refineries even until the early 1970s. Also included as 

exhibits are various U.S. Coast Guard citations for spills by 

ExxonMobil and its predecessors into the navigable waterways 

near the Bayway Refinery and Bayonne Refinery. 

3. The following foundational facts indicate that the 

exhibits to this declaration constitute admissible evidence: 

a. Documents attached hereto, other than those 

described in subparagraphs (b) through (f) were obtained by 

S p e c i f i c a l l y ,  t he  two sepa ra t e  volumes a r e  l abe l ed ,  "Volume I :  Exhib i t s  1 
through 6 0 "  and "Volume 11: Exhibi t s  6 1  through 1 1 9 , "  and f i l e d  herewith.  



me and persons working under my immediate direction and 

control, from the U.S. Government's National Archives 

located at 201 Varick Street, 12th Floor, New York, NY 

10014 and 8601 Adelphi Road, College Park, MD 20740, and 

are true copies of documents in the National Archives. 

Accordingly, these documents are public records; each of 

the documents on its face is more than 20 years old. 

b. Exhibits 4, 6, 7, 28, 34, 109, and 111 are true 

and correct copies of extracts from published books, 

journals, magazines and periodicals; each of the documents 

on its face is more than 20 years old. 

c. Exhibits .3, 62, 108, 0 118, and 119 are true 

and correct copies of documents that were obtained by me 

and persons working under my immediate direction and 

control from archives of historical materials maintained by 

ExxonMobil pursuant to its ordinary document retention 

policy. I have examined each of the documents, and I have 

found no sign of any alterations or rrodifications to the 

documents, or any reason to believe that each document is 

not what it purports to be. Each of the documents on its 

face is more than 20 years old. 

d. Evidentiary foundation for Exhibits 1 and 2 is 

provided in the declaration of Len C. Racioppi filed 

herewith. 



e. Evidentiary foundation for Exhibits 49 and 99 is 

provided in the declaration of David K. Johnson filed 

herewith. 

f. Exhibits 112 through 117 are public records 

produced by the U.S. Coast Guard. 

I. HISTORY OF THE JERSEY WORKS 

4. Between 1909 and 1993 ~xxonMobil and its predecessors 

in interest operated a refinery and related petrochemical and 

other facilities on approximately 1,300 acres in Linden, New 

Jersey, generally known as the Bayway Refinery. In 1993, the 

Bayway Refinery consisted primarily of 'a refinery, two chemical 

plants, tank fields,. and a distribution station." The eastern 

waterf ront area of the Bayway Refinery borders the navigable 

Arthur Kill. Morses Creek, which is subject to the influence of 

the tides, also flows through the Bayway Refinery before 

discharging into the Arthur Kill. Various areas on the site 

also drain into the surface waters of the Rahway River and Piles 

Creek . 2  

5. Between 1877 and 1972, ExxonMobil and its predecessors 

in interest also operated a refinery and related petrochemical 

and other facilities on a site in Bayonne, New Jersey, generally 

known as the Bayonne Refinery. The Bayonne Refinery is located 

Bayway Refinery Site History Report, Vol. 1, at 111 1.2, 1.3, 2.2 (Feb. 
1993), relevant sections designated as Exhibit 1. 



adjacent to the navigable waters of the Kill Van Kull and Upper 

New York Bay. At the peak of operations in 1936, the Bayonne 

Refinery occupied 605 acres of land on the "Constable Hook. "3 

6. During much of the period from 1909 to 1972, and in 

particular throughout the 1930' s, 1940's and 1950' st the Bayonne 

Refinery and the Bayway Refinery were interconnected by 

pipelines and operated as a single, integrated refinery and 

petrochemical facility, generally known as the Jersey Works, 

operated by the Standard Oil Company of New Jersey ("SONJ"). 

The 1954 "Refinery Operations" manual for Bayway stated that the 

Bayonne and Bayway refineries 'are operated as a single unit" 

and that "Bayway is operated chiefly for the production of 

gasoline, heating oil, and fuel oil; whereas Bayonne's 

operations are suited to production of lube oils, waxes, and 

asphalts . " 4  It also indicated that the two refineries were 

connected by four inter - ref inery pipelines "used for 

transferring lube oils and waxy distillates to Bayonne, and 

naphthas and gas oils from Bayonne and bay way.^^ 

Bayonne Plant Site History Report, Vol. 1, at 1/11 1.2, 2.1, 3.1 (Nov. 1994), 
relevant sections designated as Exhibit 2. Platty Kill Creek is also a 
navigable waterway located within and adjacent to the Bayonne Refinery. Id. 
at 11 2.1. 

Esso Standard Oil Company Bayway Refinery, ~efinery operations, at 9 (1954), 
relevant pages designated as Exhibit 3. 

I d .  



7. In 1940, the O i l  and  Gas  J o u r n a l  commented on the 

successful integration of the Jersey Works into a single, 

integrated refinery: "The Bayway and Bayonne refinery sites 

have been practically merged into one over a period of years. 

The Bayway refinery has been the proving ground for several 

Standard of New Jersey processing developments, including 

hydrogenation, catalytic cracking and reforming, polymerization, 

alkylation, isomerization, and solvent refining of lubricating 

oils. "6 

8. A 1942 letter from SONJ to the Office of Petroleum 

Coordinator during World War I1 demonstrates the 

interconnectedness of the Jersey Works. In the letter, SONJ 

requested authorization to change a construction project 

originally scheduled for the Bayway Refinery to the Bayonne 

Refinery: 

Our Manufacturing Committee recently decided 
that it will be necessary to relocate at 
Bayonne Refinery one of the two 5,000 bbl. 
isopentane spheroids originally proposed for 
Bayway Refinery in the above Aviation 
Gasoline Project. ... It has now developed 
that our Bayonne Refinery will be the 
principal blending and shipping point for 
Bayway Refinery's production of base stock 
and isopentane . Tankage, blending and 
shipping facilities for aviation fuels which 
do not exist at Bayway are available at 
Bayonne. The use of these facilities will 

"Refinery Expansion," Oil and Gas Journal, at 35 (Aug. 2 2 ,  1 9 4 0 ) ,  relevant 
pages designated as Exhibit 4 .  



avoid considerable new construction and use 
of critical materials. 7 

11. HISTORY OF THE PETROLEUM ADMINISTRATION FOR WAR 
AND THE WAR PRODUCTION BOARD 

9. The exhibits to this declaration show that during the 

period from May 28, 1941 through August 15, 1945, the day after 

the surrender of Japan, the operations of the Jersey Works were 

entirely directed and controlled by the officers of the 

Petroleum Administration for War ("PAW"), the War Production 

Board ("WPB"), and other agencies of the United States. 

10. In anticipation of the United States' involvement in 

WWII and in order to coordinate all national defense activities 

concerned with the production, refining, transporting and 

marketing of petroleum, on May 28, 1941, President Roosevelt 

created the Office of the petroleum Coordinator for National 

Defense, later renamed the Office of Petroleum Coordinator for 

War (hereinafter, the 'OPC"). The OPC was the predecessor to 

May 8, 1942 Letter from J. M. Sitler, Purchasing Agent, SONJ, to Mr. Wright 
W. Gary, Director of Refining, Office of Petroleum Coordinator, designated as 
Exhibit 5. 



the PAW, which was created on December 2, 1942 by ~xecutive 

Order No. 92 76 .' 

11. The OPC (and later, the PAW) was organized into 

geographic districts headed by District Directors, whose duties 

were to oversee the production of petroleum products for the 

war, including : 

1. To carry out Recommendations of OPC and 
Orders of the War Production Board as 
specifically delegated. 

2. To direct and assist with cooperative 
. actions of the oil industry as specifically 

authorized in Recommendations of OPC and 
Orders of the War Production Board. 

3. To inspect and investigate oil industry 
operations with respect to conformance with 
Recommendations and Orders; to advise the 
Washington Office of findings. 

4. To collect, compile, analyze, and 
interpret any or all information related to 
petroleum in the district; to transmit such 
information to the Washington Office with 
recommendations. 

5. To recommend to the Washington Office 
any adjustments in the operations, methods, 
or practices in the oil industry indicated 
by the facts as desirable to meet local 
conditions and to effect optimum utilization 

See May 28,  1 9 4 1  Letter from President Roosevelt to the Secretary of 
Interior, Executive Order No. 9 2 7 6 ,  7  FR 10091 ,  Executive Order No. 9319 ,  8  
FR 3 6 8 7 ,  and Executive Order No. 9 7 1 8 ,  11 FR 4965 ,  as reprinted in J.W Frey, 
A History of the Petroleum Administration for War 1 9 4 1 - 4 5 ,  at 3 7 4 - 7 8  (G.P.O. 
1 9 4 6 )  (hereinafter, "PAW History"), relevant pages designated as Exhibit 6 .  

On May 31 ,  1 9 4 1 ,  President Roosevelt appointed Secretary of Interior, Harold 
L. Ickes, to the position of Petroleum Coordinator for National Defense. 
Henry D. Ralph, "Steps in Transition to Wartime Economy," Oil and Gas 
Journal, v. 4 0 ,  No. 3 8 ,  1 8 8  (Jan. 29 ,  1 9 4 2 ) ,  designated as Exhibit 7 .  



of resources, facilities, products, and 
services in the Nation's war effort. 9 

12. President Rooseveltls December 2, 1942 Executive Order 

No. 9276 established the PAW, with the Secretary of Interior, 

Harold L. Ickes, serving as the "Petroleum Administrator. "I0 

This Executive Order stated that PAW'S responsibilities were to 

organize and direct the petroleum industry in the interest of 

national defense: 

The Administrator shall ... establish basic 
policies and formulate plans and programs to 
assure for the prosecution of the war the 
conservation and most effective development 
and utilization of petroleum in the United 
States and its territories and possessions, 
issue necessary policy and operating 
directives to parties engaged in the 
petroleum industry, and appoint such 
general, regional, local or functional 
petroleum industry committees or councils as 
the Administrator finds necessary ... . l1 

The same Executive Order gave the Petroleum Administrator the 

authority to issue and take appropriate action to enforce "such 

orders or directives to the petroleum industry, as the 

Administrator may deem necessary, in order to: (1) Provide 

adequate supplies of petroleum for military, or other essential 

uses; or ( 2 )  Effect the proper distribution of such amounts of 

Feb. 10, 1942 Memo from Ralph K. Davies, Deputy Petroleum Coordinator, 
designated as Exhibit 8 .  

lo Executive Order No. 9276, 1 2, included as Exhibit 6. 

l1 Id., n 3(a), included as Exhibit 6. 



materials as the Chairman of the War Production Board may allot 

for the use of the petroleum industry."12 

13. In addition to the instructions of the PAW, refiners, 

including the Jersey Works, were subject to the allocation and 

priority requirements administered by the W P B . ~ ~  President 

Roosevelt created the WPB by Executive Order No. 9024 on January 

16, 1942 .I4 The main responsibility of the WPB was to establish 

the policies, plans, procedures, and methods with respect to war 

procurement and production of petroleum.15 

14. Executive Order No. 9276 required the PAW 

Administrator to analyze estimates of the amounts and types of 

l2 Id., 11 3 (d) (emphasis added) ; see also July 1, 1943 Letter from Donald M. 
Nelson, WPB Chairman, to Hon. Harold L. Ickes, PAW Administrator, Hon. 
Prentiss M. Brown, Office of Price Administration Administrator, and Hon. 
Joseph B. Eastman, Office aE Defense Transportation Director, designated as 
Exhibit 9 ("The maintenance of an adequate, supply of petroleum products in 
the amounts, and at the locations, necessary to meet rationed and other 
allocated demands, will continue to be the primary responsibility of the 
[PAW] . " ) . President Truman terminated the PAW on May 3, 1946. See Executive 
Order No. 9718, 11 FR 4965, included as Exhibit 6. 

l3 Executive Order No. 9024, 7 FR 329, designated as Exhibit 10. A July 1, 
1943 letter of understanding explains a agreement between the PAW and WPB 
with respect to their respective duties and the interaction between the two 
agencies. July 1, 1943 Letter from Donald M. Nelson, WPB Chairman, to Hon. 
Harold L. Ickes, PAW Administrator, Hon. Prentiss M. Brown, Office of Price 
Administration Administrator, and Hon. Joseph B. Eastman, Office of Defense 
Transportation Director, designated as Exhibit 9. The WPB consisted of a 
'Chairman, to be appointed by the President, the Secretary of War, the 
Secretary of the Navy, the Federal Loan Administrator, the Director General 
and the Associate Director General of the Office of Production Management, 
the Administrator of the Office of Price Administration, the Chairman of the 
Board of Economic Warfare, and the Special Assistant to the President 
supervising the defense aid program." Executive Order No. 9024, 7 FR at 329- 
30, designated as Exhibit 10. 

l4 Id. 

l5 Executive Order No. 9276, 1 3 (c) (I), included as ~xhibit 6 



petroleum required by various branches of the federal government 

to meet military, industrial, and civilian requirements and to 

submit those estimates to the WPB with recommendations for the 

allocation of petroleum to meet those requirements. 16 

15. During the time that the PAW and WPB directed the 

activities of the Jersey Works, the refineries were owned and 

operated by SONJ, a predecessor in interest to ExxonMobil. 

111. FEDERAL GOVERNMENT CONTROL OVER THE 
JERSEY WORKS DURING WORLD WAR I1 

A. The PAW and Other Government Agencies Issued 
Daily Orders and Directives to SONJ Regarding 
the Production of Petroleum Products 

1.6. Throughout its existence, the PAW issued orders, 

directives and almost daily instructions to all refiners, 

covering every aspect of refinery operations. "The PAW 

'recommendationsr had the force of directives but the form of 

recommendation was maintained."17 In fact, while directions from 

the PAW were often couched in terms such as "request" or 

16 Executive Order No. 9276, 1 3 (c) (2) , included as Exhibit 6; see also 
Directive No. 59, September 25, 1942, from Harold L. Ickes, at 1-2, 
designated as Exhibit 11 ("The Director of Refining, Office of Petroleum 
Coordinator for War, shall furnish to the Director of Petroleum Supply, on or 
before the 20th day of each month, a suggested monthly schedule for the 
succeeding month assigning among the several refineries in District One the 
crude petroleum to be shipped into District One and showing the monthly 
quantity and the quality of the Principal Petroleum Products to be 
manufactured at each refinery in District One during such month.") 

l7 Brendan J. OICallaghan, The Role of Defense Supplies Corporation in the 
Wartime Aviation Gasoline Program, at 79 (1948) (hereinafter, "The Role of 
DSC"), relevant pages designated as Exhibit 12. 



"prefer," SONJ and other refiners were acutely aware of their 

obligation to fully support the war effort by complying with PAW 

instructions. For example, from time to time, the PAW would 

"request" that SONJ purchase a certain amount of crude, but 

these marching orders were specific and expected to be followed, 

as they were made under the "authority" of other directives. 18 

17. The first major way that the PAW controlled operations 

at the Jersey Works was by imposing quotas on crude oil supplied 

to the refineries. On September 25, 1942, the PAW issued 

Directive 59 in order "to secure ... the greatest possible volume 

of petroleum products ... and to insure a fair distribution of the 

available supply among all suppliers in" the East Coast .I3 In 

effect, the PAW used Directive 59 to fix quotas for each 

petroleum supplier and required distribution of crude oil 

according to those quotas.20 For example, SONJts supply of crude 

oil was capped at 20,585 barrels per day for the month of 

February 1943. 21 

l8 Feb. 14, 1943 Letter from J.R. Parten, PAW Director of Transportation, to 
Chester F. Smith, President, SONJ, designated as Exhibit 13. 

l9 July 22, 1943 Letter from Harold L. Ickes, PAW, to Hon. Charles R. Clason, 
House of Representatives, designated as Exhibit 14. 

20 Id. 

21 PAW Petroleum Administrative Order No. 1, as amended Feb. 1, 1943, Schedule 
A, designated as Exhibit 15 (the Jersey Works were located in the area 
designated by the PAW as "District One - Zone Two"). 



18. If SONJ failed to meet the government's expectations, 

the company would be called to task. As an example, in October 

1943, the PAW asked SONJ to explain a decrease in its daily 

average crude runs at Jersey Works. 22 

19. At the direction of the PAW, the Jersey Works greatly 

increased their level of production between 1941 and 1945. For 

example, in September 1943, SONJ informed PAW that SONJ was 

adhering to PAW' s directions : "As requested we have scheduled 

the refineries of [SONJ] ... to produce maximum war products and 

to adhere as closely as possible to your suggested increased 

production of motor gasoline and distillate fuel and decreased 

residual fuel. " 2 3  

20. An April 23, 1943 letter from PAW'S District One 

office provides a specific example of how refinery operations 

were affected by PAW directives, which were often sent by 

telegram or night letter to ensure that refineries would respond 

as quickly as possible to the government's demands. The letter 

focused on restrictions on the aviation and motor gasoline 

production. According to the letter, four telegrams were 

issued. The first two, for which no date is given, called for 

production increases; the third, "released" on July 7, 1941, 

22 OCt. 21, 1943 Letter from G. H. Mettam, PAW Director of Refining, District 
One, to Chester F. Smith, President, SONJ, designated as Exhibit 16. 

23 Sept. 1, 1943 Telegram from Chester F. Smith, President, SONJ to E.D 
Curnming, PAW Director of Refining, designated as Exhibit 17. 



"called for a reduction;" and the fourth, dated November 18, 

1941, "canceled all previous telegraphic instructions and 

requested that refinery operations be regulated strictly in 

accord with a schedule prepared by the Refining Committee of 

District I for November only."24 

21. The ever-changing needs of the government often 

required SONJ to alter its operations at a momentf s notice, in 

many cases without regard to considerations of time, expense, or 

efficiency: 

One of the wartime conditions which served 
to harass refiners as much, perhaps, as 
anything else was the frequent need to 
change yields so as to produce, at all 
times, the maximum quantities of the most- 
needed products. ... One day, refiners would 
have instructions from PAW to increase their 
yields of gasoline and cut down their yields 
of fuel oil. On another occasion, the 
evershifting requirements of war might call 
for exactly the opposite. And, adding to 
the difficulty, the orders often had to be 
dispatched in the form of telegrams, calling 
for the changes to be made virtually 
overnight. 2 5 

22. For example, in November 1943, the PAW issued a 

directive via night letter requiring refiners not to manufacture 

or blend certain types of gasoline. The letter provided that if 

it was "impossible for you to comply with this directive, or 

24 April 23, 1943 Letter from C.B. Gale to D.P. Bailey, designated as Exhibit 
18. 

25 PAW History, at 219, included as Exhibit 6 



[if I it will work an exceptional and unreasonable hardship, you 

may apply for a 30-day exception ....M~~ The PAW did grant SONJ an 

exception because compliance would have caused SONJ unreasonable 

hardship.27 Even so, the PAW granted the exception on the 

specific condition that during the 30-day exception period, SONJ 

would "make every effort to effect such exchanges or sales as 

are necessary to permit [SONJ] to comply fully with the 

volatility and octane requirements as stated in our directive."*' 

23. Furthermore, where products were deemed essential to 

the war effort (as was normally the case with refined products 

used for blending or manufacture of other products), the PAW 

determined to whom .the products would .be sold, .or directed that 

they be transferred to another refiner for further processing. 

For instance, the PAW Director of Transportation "requested" 

26 NOV. 2, 1943 Night Letter from G. H. Mettam, PAW Director of Refining, 
District One, to Companies including SONJ, designated as Exhibit 19. 

27 NOV. 8, 1943 Letter from G. H. Mettam, PAW Director of Refining, District 
One, to Chester F. Smith, President, SONJ, designated as Exhibit 20. 

Id. SONJ later requested an extension to the exception period, as it was 
still attempting to effect the appropriate exchanges. See Dec. 29, 1943 
Letter from Chester F. Smith, SONJ, to H. W. Dodge, PAW Director in Charge, 
District One, designated as Exhibit 21. One month later, SONJ wrote a letter 
to inform the PAW of its efforts to comply with government directives: 'Over 
the past several months we have made an earnest effort to adjust our refinery 
operations to full compliance with P.A.W.'s desires as evidenced by [its] 
directives ..., and regret that we have been forced to request certain 
exceptions when full compliance appeared impossible." Jan. 26, 1944 Letter 
from Chester F. Smith, SONJ, to H.W. Dodge, PAW District Director in Charge, 
designated as Exhibit 2 2 .  



that, during the month of February 1943, SONJ purchase 120,000 

2 9 barrels of crude from War Emergency pipelines in ~llinois. 

24. The PAW also controlled how the specific products were 

manufactured. For instance, in October 1943, the PAW required 

refiners of blended aviation gas, such as the Jersey Works, to 

blend specified products according to the PAW'S blending 

specifications .30 

25. As yet another example of the PAW'S directives 

requiring an increase in production, in June 1944, the PAW sent 

a telegram to all producers of 100-octane aviation gasoline, 

telling them to "[p] lease push as hard as you possibly can" in 

. . 
order to meet the &lita.ry1s need for fuel over the next two to 

three months, which was 50% more than originally e ~ t i m a t e d . ~ ~  

26. The PAW expected SONJ to respond immediately to its 

urgent orders, regardless of the fact that directives could last 

only a month, or even just a few days, before the PAW replaced 

them with new orders based on changes in war needs. For 

29 Feb. 14, 1943 Letter from J.R. Parten, PAW Director of Transportation to 
Chester F. Smith, President, SONJ, designated as Exhibit 13. 

30 OCt. 1943 Letter from E. D. Cumming, PAW Director of Refining to All 
Potential Blenders of Grade 98/130 Aviation Gasoline, designated as Exhibit 
23. (A distribution list was not attached to the attached letter, which was 
located at the National Archives in New York. It is, however, reasonable to 
conclude that this letter was sent to SONJ.) 

June 17, 1944 and June 21, 1944 Telegram from Bruce K. Brown, PAW Assistant 
Deputy Petroleum Administrator, designated as Exhibit 24. (The distribution 
list was not attached to the attached telegram, which was located at the 
National Archives in New York. It is, however, reasonable to conclude that 
this letter was sent to SONJ.) 



example, in July 1945, the PAW directed all manufacturers to, 

"effective immediately ... blend all current production Grade 

100/130 aviation gasoline with a maximum of 4.0 instead of 4.6 

cc [tetraethyl lead] per gallon. "32 This was described as an 

"emergency directive" and was to be in effect for the month of 

August only. 3 3 However, the PAW followed up that telegram about 

three weeks later with the following directive: "Effectively 

immediately you may, and we prefer that you do, alter blending 

procedure to use 4 - 6  cc [tetraethyl leadl per U.S. gallon 

instead of 4.0 ."34 

27. The PAW also required refineries to limit their use of 

steel and other metals because of their scarcity. Already in 

1941, the OPC recommended that refiners store petroleum products 

in wood, glass, paper, and other materials: 

The needs of the defense program of the 
United States for steel and other metals are 
so urgent and in excess of the available 
supply that the petroleum industry must make 
more steel and other metals available for 
such defense needs by conducting its 
operations in such manner as to use the 
minimum quantity of steel and other metals 
and by using substitute materials wherever 
and whenever possible. Such needs are so 
great that the allocation of steel to drum 

32 July 24, 1945 Telegram from A. P. Frame, PAW to Carleton J. Everett, PAW 
Director of Refining District I, designated as Exhibit 25 (emphasis added). 

j3 Id. 

34 Aug. 15, 1945 Telegram from P. J. Byrne, Jr., PAW to Carleton J. Everett, 
PAW Director of Refining, District 1, designated as Exhibit 26. 



manufacturers has already been reduced to 
one third and the requirements of oil 
companies constitute about 57% of the normal 
production of the drum manufacturers. It is 
also necessary to curtail the use of tin 
cans, tubes, and other metal containers now 
being employed in the distribution of 
petroleum and its products. Wood, glass, 
paper, and other materials offer practicable 
substitutes for steel, tin, and other metal 
containers and the manufacturers of 
containers from such substitutes are in 
position to accept orders and make immediate 
shipments of wood barrels and of other 
containers within a reasonable time. 
THEREFORE, pursuant to the President s 
letter of May 28, 1941 establishing the 
Office of Petroleum Coordinator for National 
Defense, I do hereby recommend that 
immediately and until further notice: 
S1507.1 Steel and other metal containers not 
to be used. All persons in the petroleum 
industry shall discontinue the use of steel, 
tin, and other metal containers, includinq 
but not limited to drums, cans, and tubes 
for petroleum or petroleum products to the 
greatest possible deqree and substitute 
therefor containers made of wood, paper, 
qlass, or other materials which are 
available. 3 5  

Wooden and glass containers, of course, were more likely to 

produce leaks and other discharges than the metal containers 

otherwise in use. 

28. "In addition, Jersey's refineries at ... Bayway and 

Bayonne, N. J. ... had certain obsolete equipment. ... This equipment 

was capable of producing perfectly satisfactory products but at 

a cost higher than that of more modern equipment. Instead of 

'' Recommendation No. 14, Oct. 25, 1941, from R. K. Davies (emphasis added) , 
designated as Exhibit 27. 



being scrapped it had been retained as stand-by equipment and, 

when the urgent need for increased output developed in 1943, it 

was placed back into ~peration."~~ Use of obsolete equipment to 

"produce maximum war products" also had the likely consequence 

of increasing the production and discharge of petroleum wastes. 

B. The PAW'S Control Over SONJ 
Extended to S~ecific Products 

29. SONJ produced a wide variety of products that were 

vital to the war effort, including 100-octane aviation gasoline, 

80-octane fuel, Navy Special fuel, isopropyl alcohol and wax. 

In fact, the U.S. government relied on SONJ for nearly one-sixth 

of its aviation gasol.ine, which ya's one of the most vital 

petroleum products produced during the war.37 

36 Charles Sterling Popple, S t a n d a r d  O i l  Company ( N e w  J e r s e y )  i n  Wor ld  War 11 
(1952) (hereinafter, "WWII H i s t o r y " )  , at 84-85, relevant pages designated as 
Exhibit 28. 

37 NOV. 27, 1942 Letter from Ralph K. Davies, PAW Deputy Petroleum 
Coordinator, to Hon. Julius H. Amberg, Special Assistant to the Secretary of 
War, designated as Exhibit 29. 



30. The PAW determined whether and how much aviation 

gasoline, motor gasoline, lubricants and other petroleum 

products would be produced from each barrel of crude oil. 3 8 For 

example, a July 7, 1942 letter from the PAW to several refiners, 

stated : 

Until further notice your average motor 
gasoline yield be held to 43.4 percent from 
all crudes except Pennsylvania type and 
foreign crudes. Request that your average 
motor gasoline yields from Pennsylvania type 
and foreign crudes be held to eighty percent 
of your average yield from crude for last 
six months of 1941. Corresponding increase 
in other products should be distributed 
equally over distillate and residual fuels. 
This request does not apply to an extent 
that would reduce your maximum output of 
critical war products, as toluene, special 
military lubricants, 100 and 91 octane 
aviation gasoline and components thereof, 
petroleum coke, petroleum organic chemicals, 
aromatic solvent naphthas, sulfonates, 
butadiene, napht henic acid, greases, 
paraffin wax, transf ormer oil, or asphalt 
for war req~irements.~' 

31. Towards the end of Wrld War 11, in early 1945, the 

Bayway refinery was "running approximately 100,000 B/D of crude 

and operating cracking units to the extent of 90,000 B/D of 

capacity. The plant [was] producing 10,000 B/D of 100 octane 

See PAW History at 219, included as Exhibit 6; see also Jan. 30, 1942 
Letter to Mr. Wm. C. Huff, OPC from J.M. Sitler, SONJ, designated as Exhibit 
30 (indicating that ' [dlemands for additives used in the manufacture of 
products going to war plants in the Army and Navy are considerably in excess 
of those of 1940"). 

39 July 7, 1942 Night Letter from Ralph K. Davies, Deputy Petroleum 
Coordinator, to SONJ and other refiners, designated as Exhibit 31. 



aviation gasoline, 80 octane motor gasoline, Diesel fuel, Navy 

fuels, acetates and alcohols, all essential war products ... . " 4 0  

Total throughput for the Jersey Works in 1941 was approximately 

95,000 barrels per day and by 1945 it was 159,000 per day, an 

increase of 67%. 4 1 

1. Aviation Gasoline 

32. Of all the petroleum products produced at the Jersey 

Works, the PAW was most concerned with increasing production of 

100-octane aviation gasoline, which was in critically short 

4 0  Feb. 1945 WPB Recommendation, Serial No. 136408, designated as Exhibit 32; 
s e e  also June 21, 1943 Letter from Chester F. Smith, President, SONJ to 
Robert H. Colley, PAW Chairman, Refining Committee District No. 1 and June 
22, 1943 Letter from Colley to E. D. '~umming, PAW Director of Refining, 
included as Exhibit 33 (discussing Jersey Works' capacity to produce Navy 
diesel fuel); see also Henry D .  Ralph, "Close Cooperation Within Industry Has 
Made Possible Its Wartime Achievements," Oil and Gas Journal, at 288 (Mar. 
31, 1945), relevant pages designated as Exhibit 34 ("the refining industry 
had to modify its practices to meet military specifications and turn out 
other items on the list of petroleum war products such as aviation gasoline 
components, Navy special diesel fuel, aviation lubricating oil, special 
marine and ordnance greases and lubricants, 80-octane all-purpose military 
gasoline, special naphthas, petroleum coke, microcrystalline wax, and many 
others. Most spectacular accomplishment of all was the increase in 
production of 100-octane aviation gasoline from a capacity of 40,000 bbl. per 
day prior to the war to dose to 600,000 bbl. per day currently. ... This 
construction cost approximately $760,000,000 of which $550,000,000 was spent 
by private industry and $210,000,000 by the Government ...." ) 

41  WWII  ist tory at 93, included as Exhibit 28 



supply and vitally necessary for the war effort. 4 2  In addition 

to establishing the specifications for blending of aviation gas, 

the PAW also directed the Jersey Works to do whatever possible, 

without regard to economics or efficiency, to maximize 

product ion of 100-octane aviation gasoline . 4 3  The Government' s 

demands for maximum production of aviation gasoline increased 

throughput enormously, required the use of old equipment, and 

naturally increased the production and discharge of petroleum 

wastes parallel with the desired increase in production. 

33. In August 1941, the OPC issued the following 

recommendation with regard to specifications for blending of 100 

octane aviation gas: 

All persons, natural or artificial, engaged 
directly or indirectly in the production or 
manufacture of aviation gasoline or in the 
production or manufacture of gasolines 

42 "100 octane aviation gasoline manufacture should take precedence over the 
manufacture of other petroleum products excepting those required for special 
defense needs." Petroleum Industry Committee for National Defense, "Minutes 
of the Committee on Refining District No. 1," at 14 (Aug. 20, 1941), relevant 
pages designated as Exhibit 35. On December 11, 1941, "[tlhrough an OPC 
recommendation, the Government took complete control of the aviation gasoline 
industry." Henry D. Ralph, "Steps in Transition to Wartime Economy" Oil and 
Gas Journal, v. 40, No. 38:188 (Jan. 29, 1942), designated as Exhibit 7. The 
100-octane projects were so important that the Army-Navy Munitions Board 
tried to make sure that the refineries received enough steel for the new 
construction projects . See OPC "100-Octane Aviation Gasoline Report to the 
Supply Priorities and Allocations Board," at 8 (Jan. 15, 1942), relevant 
pages designated as Exhibit 36. 

43 The Role of DSC at 69-70, included as Exhibit 12. "Despite the heavy 
increase in the production of 100-octane aviation gasoline through 1942, 
1943, and into 1944, it was never sufficient to satisfy all demands. 
Supplies were absorbed as quickly as they became available, making it 
impossible to establish any sizable reserves. In the middle of April, 1944, 
the PAW announced that the demand for additional supplies of 100-octane 
gasoline was becoming critical." W W I I  History, at 45, included as Exhibit 28. 



containing blending agents of a petroleum 
origin, such as but not limited to, Iso- 
octanes including alkylates, hot acid 
octanes, and hydrocodimers, Iso-pentanes, 
and Neo-hexanes, cease to use such blending 
agents except for the production and 
manufacture of 100 octane aviation gasoline 
or such other aviation gasoline as may 
hereafter be recommended by the Office of 
the Petroleum Coordinator. 4 4  

34. In October 1941, the OPC began a "program to triple 

the nationf s capacity to produce 100-octane gasoline. " 4 5  

35. In July 1943, the PAW continued to stress the 

importance of aviation gas in a wire to SONJ and other refiners, 

acknowledging the resulting "uneconomic operations" : 

The shortage of, .,aviation gasoline is 
incxeasingly critical, and-if. we are to meet 
the requirements for military operations ... 
we must produce every possible gallon from 
all our nation's refineries. I know that 
maximum production may often result in 
uneconomic operations. ... I stress that the 

44 Aug. 22, 1941 Recommendation No. 8 from R.K. Davies, Acting Petroleum 
Coordinator for National Defense, designated as Exhibit 37. "One - hundred 
octane aviation gasoline is of paramount importance in increasing the power 
output of our airplane engines, improving the maneuverability of our 
fighters, and extending the cruising radius of our bombers. It has been 
estimated that some 25 percent increase in power can be obtained through the 
use of 100-octane gasoline as compared with 91." OPC, '100-Octane Aviation 
Gasoline Report to the Supply Priorities and Allocations Board" (Nov. 18, 
19411, at 3, relevant pages designated as Exhibit 38. 

45 Henry D. Ralph, "Steps in Transition to Wartime Economy," Oil and Gas 
Journal, v. 40, No. 38:188 (Jan. 29, 1942), designated as Exhibit 7. In 
fact, the Jersey Worksf research organization "succeeded in working out a 
method of hydrogenating di-isobutylene into a fuel which rated 100 on the 
octane-rating scale. Di-isobutylene, which is formed through the 
condensation of two molecules of isobutylene formed in oil cracking 
operations, upon hydrogenation produces hydrogenated di-isobutylene, 
variously known as hydro-octane, hydro-dimmer, or commercial iso-octane. 
Since isobutylene exists only in small amounts in refinery gases, the 
quantity of 100-octane fuel which could be produced was limited." WWII 
History, at 21, included as Exhibit 28. 



one program which must take precedence over 
all others is that of producing the maximum 
quantity of aviation gasoline and components 
thereof .46 

36. Again, in May 1944, the PAW "requested by telegram 

that [SONJ] and [its] employees exert every effort to meet or 

exceed [its] estimate of aviation gasoline component production 

for the period May, June and July ... . " 4 7  

37. One month later, the WPB deemed it necessary to be "in 

continuous contact, both in person and by telephone and 

telegraph with all manufacturers" regarding the government's , 

need for increased production of aviation gasoline. 4 8 

38. In July 1944, the PAW issued the following directive 

in order to control distribution of aviation-grade base stock, 

blending agents, and high-octane aviation fuel: 

The [PAW] instructs industry with respect to 
specifications for the types and grades of 
high-octane aviation fuel which shall be 
manufactured or blended in regular 
commercial production. For the manufacture 
or blending of any other grade or type of 
fuel , such as experimental fuels, specific 
authorization must be obtained from the 
[PAW] . The [PAW] and the Aviation Petroleum 
Products Allocation Committee exercise joint 
control over all deliveries, from the 
petroleum industry to consumers (or their 

4 6  July 26, 1943 Day Letter from Harold L. Ickes, PAW to Chester F. Smith, 
President, SONJ, and other refiners, designated as Exhibit 39. 

47 Sept. 21, 1944 Night Letter from A. P. Frame, PAW Director of Refining to 
W. F. Thiede, SONJ, and other refiners, designated as Exhibit 40. 

48 July 10, 1944 "Aviation Gasoline Report to the War Production Board," at 
10, relevant pages designated as Exhibit 41. 



agents), of blending agents, aviation-grade 
base stock, and high-octane aviation 

3 9 .  A November 1944 PAW telegram,, which was sent to all 

100-octane producers, described a shortage of aviation gasoline 

and went on to state: "To meet this shortage we urge you 

immediately review your operations to determine what facilities 

might be installed your plant to remove bottlenecks or otherwise 

increase production rapidly. 

40. In addition, the Jersey Works added 4.6 CC. of 

tetraethyl lead to each gallon of aviation gas produced in order 

to achieve the 100 octane rating, although gasoline produced at 

Jersey Works before 1941 included no more than 3 cc. of lead per 

gallon. Tetraethyl lead is a toxic contaminant; and the more 

lead that was used, the more that spilled or was discharged. 

4 9 Directive 77, July 24, 1944 by Ralph K. Davies, designated as Exhibit 42. 

50 NOV. 25, 1944 Telegram from A. B. Culbertson, PAW Assistant Director of 
Refining, to Carleton J. Everett, PAW Director of Refining, District I, 
designated as Exhibit 43. 

51 See supra at 1 26. Originally 100-octane aviation gas was produced using 3 
cc. of tetraethyl lead, but 'on December 13, 1941, specifications were 
changed to call for 4 cc. On July 28, 1943, specifications were further 
altered to call for 4.6 cc. ... W.S. Farish, in his letter of December 28, 
1940, stated that the Jersey [Works] had found it satisfactory to increase 
the tetraethyl lead content to 4.5 cc per gallon of gasoline." W W I I  History, 
at 36, included as Exhibit 28; see also id. at 32. The Aeronautical Board 
originally authorized the use of 4 cc. per gallon of tetraethyl lead, instead 
of 3 cc., in order to prmit the production of at least 15 percent more 
aviation gas than could be made at the 3 cc. specification. See PAW, "100- 
Octane Gasoline Report to the [WPB] ," at 11 (April 20, 1942), relevant pages 
designated as Exhibit 44; "100 Octane Aviation Gasoline Report to the [WPB]," 
at 6 (Feb. 16, 1942), relevant pages designated as Exhibit 45. 



41. In March 1945, the PAW'S demand for and control over 

SONJ's aviation gas continued. For example, the PAW granted 

SONJ an exception to PAW Directive 75 in order to allow SONJ to 

divert 'excess BB fractions" to produce "motor gasoline, 

liquefied petroleum gas, or fuel," but only "until such time as 

a disposition is provided which will better utilize them for the 

production of aviation gasolines. "52 In addition, the PAW 

expected SONJ to make 'every effort ... to conserve such BB 

fractions and to store them to the limit of capacity to the end 

that the least quantity possible be degraded from aviation 

gasoline manufacture . " 5 3  

42. In addition to requiring SONJ to maximize production 

of aviation gasoline through telegrams and night letters such as 

those described above, the PAW also specifically authorized 

construction projects to enable SONJ to increase its production 

of aviation gasoline. SONJ completed these projects according 

to PAW'S specifications and thus greatly increased its output of 

aviation gasoline in order to meet the government's desperate 

needs. An example of such a construction project began in 1942, 

52 Mar. 2 8 ,  1 9 4 5  letter from C.L. Harding, PAW Director in Charge, District 
One, to J.R. Carringer, SONJ, designated as Exhibit 4 6 .  Directive 7 5  

required refineries producing aviation gas or synthetic rubber to utilize all 
C4 Fractions for the production of those products only. See Petroleum 
Directive 75,  Oct. 1 9 ,  1 9 4 3  by Ralph K. Davies, designated as Exhibit 4 7 .  

53 Mar. 2 8 ,  1 9 4 5  letter from C.L. Harding, PAW Director in Charge, District 
One, to J.R. Carringer, SONJ, designated as Exhibit 4 6 .  



when the government executed a contract with SONJ for the 

building of new facilities to produce 100-octane aviation gas. 54 

43. In November 1942, SONJ completed construction of the 

catalytic cracking unit, which SONJ used to produce aviation 

gas.55 The PAW also later approved numerous modifications of and 

improvements to the unit, because those changes were deemed 

necessary to the war effort. 5 6 The catalytic cracking unit was 

very important to the PAW because the unit was critical to the 

production of 100-octane aviation gasoline.57 

44. In order to meet the constantly increasing demands for 

100-octane aviation gasoline, the Jersey Works adjusted their 

catalytic and thermal cracking processes to produce as much of 

the aviation gasoline as possible, despite the resulting expense 

54 Mar. 28, 1942 Memo from Geo. H. Hill, Jr., Vice President, Defense Supplies 
Corp. to Mr. Jones, designated as Exhibit 48 (indicating Defense Supplies 
Corp. would pay $14,400,000 of the cost); see also 11 68 and 69, infra. 

5 5  "In 1940, Jersey initiated a program to increase its affiliates' refining 
capacity by the construction of Fluid catalytic cracking units. ... [Oln 
October 21, 1940, an appropriation for a unit at Bayway was confirmed .... The 
Bayway and Baytown units were completed in November [I9421 . "  W W I I  History, 
at 80, included as Exhibit 28. 

56 See Mar. 1944 photo of the catalytic cracking unit at Bayway, designated as 
Exhibit 49. 

57 "The cracking operations in a refinery, both the old thermal process and 
especially the more recently developed catalytic process, are the fundamental 
unit operations of our 100 octane aviation gasoline program. ... Catalytic 
cracking is the most efficient cracking process developed . for the 
production of maximum yields of gasoline and distillate fuel ...." Oct. 7, 
1944 PAW Memo re: Catalytic Cracking Construction Program, relevant pages 
designated as Exhibit 50. 



and the inefficiency of degrading motor gasoline into fuel oil 

and sludge . 58 

45. Because of the increasing demands for aviation gas, by 

early 1943, SONJ changed the manner of operation of its 

polymerization plant at Bayway. The facility was converted from 

a non-selective to a selective plant, meaning that it produced 

only polymers suitable for blending into aviation gasoline. 5 9 

46. Later that same year, in August 1943, the PAW 

requested that SONJ make revisions to the Bayonne refinery "to 

produce an additional 1,249 B/D of aviation gasoline" because 

the "necessity of obtaining additional supplies of ... aviation 

gasoline is so great that it is requested that you develop this 

proposition and submit the necessary ... forms for its immediate 

~onstruction."~~ 

47. In November 1943, the U.S. government recommended 

approval of SONJ's applications to construct booster pumps to 

increase the loading rate of aviation gas and to install 

58 "The use of intensive cracking also added considerably to the production of 
100-octane gasoline. Since this de-graded motor gasoline into gas and fuel 
oil, it was very expensive but did increase production. Once these methods 
came into general use, it became apparent that numerous bottlenecks were 
throttling full production." WWII History, at 35, included as Exhibit 28. 

59 May 1, 1943 Summary of Activities of the Aviation Gasoline Advisory 
Committee, at 9, relevant pages designated as Exhibit 51. 

AUg. 16, 1943 Letter from E. D. Cumming, PAW Director of Refining to 
Chester F. Smith, President, SONJ, designated as Exhibit 52 (emphasis added). 



facilities to blend certain products to produce a specific type 

of aviation gas. 6 1 

4 8 .  In late 1 9 4 4 ,  the WPB proposed "a new 2 7 , 0 0 0  B/D 

catalytic cracking unit including gas compression facilities and 

process and utility tie-in lines at Bayway. "62 According to the 

WPB, construction was "particularly desirable" due to an 

increase in projected aviation gasoline requirements and because 

catalytic cracking "is one of the fundamental unit operations in 

the 1 0 0  Octane Gasoline Program ....u~~ 

4 9 .  In February 1945 ,  the WPB recommended that SONJ 

"install[] 1 6  additional still tubes to the charge stock 

superheater at the fluid catalyst unit of the Bayway refinery. 

Other alterations include installation of additional burners and 

combustion chamber improvements" in order "to meet existing 

critical shortages of 1 0 0  octane aviation gasoline."64 

See Nov. 5,  1 9 4 3  Letter from J. M. Sitler, Purchasing Agent, SONJ to E. D. 
Gumming, PAW Director of Refining; Nov. 1 6 ,  1 9 4 3  Letter from Major Stanley 
Wilk to E. F. Wilson; and Nov. 29,  1943  Memo from Major Wilk to E. F. Wilson, 
all designated as Exhibit 5 3 .  

'* NOV. 1 9 4 4  WPB Summary of Application, designated as Exhibit 54; see also 
Nov. 20 ,  1 9 4 4  Letter from Major Stanley Wilk, PAW Assistant Chief, Facilities 
Section to C. J. Everett, PAW Refining Division with attached Nov. 20 ,  1 9 4 4  
Night Letter from Major Wilk to J. M. Sitler, SONJ; Nov. 24 ,  1944  Letter from 
E. H. Barlow, Standard Oil Development Co., General Engineering Dept. to 
Everett; and Nov. 2 7 ,  1 9 4 4  Letter from Everett to Max E. Cutler, Chairman, 
MAPUC, also designated as Exhibit 5 4 .  

63 NOV. 1 9 4 4  WPB Summary of Application, designated as Exhibit 5 4 .  

64 July 1 9 4 5  WPB Recommendation Serial No. 1 3 6 , 5 0 3 ,  designated as Exhibit 5 5 .  



50. In March 1945, the WPB again recommended those same 

"alterations and additions to an existing furnace [at Bayway 

known as Catalytic Cracking Unit No. 11 which [would] increase 

the production of 100 octane aviation gasoline."65 According to 

the recommendation form, '[slhortage and essentiality [were] 

indicated" by a PAW report, and the WPB noted that these 

modifications to the facilities would help remove bottlenecks in 

the process. SONJ1s January 25, 1945 Application for A 

Necessity Certificate called for certification of the 16 

additional furnace tubes, as well as terminal fittings, 

intermediate tube supports, structural steel, gas burners, 

furnace setting alterations and pipe, valves and fittings to 

connect up to furnace.66 

51. In February 1945, the PAW directed that a 300,000 

pound per hour steam boiler be constructed and in operation by 

the end of the year "in order to meet maximum winter 

demands ... . " 67 The construction of the boiler, which was used to 

supply steam for manufacturing aviation gasoline, is a prime 

6 5  April 2, 1945 WPB Recommendation, Serial No. NC-8788, and January 25, 1945 
Application for A Necessity Certificate, designated as Exhibit 56. 

66 I d .  

" June 27, 1945 Letter from J. M. Sitler, General Purchasing Agent, SONJ to 
PAW Materials Division (indicating that SONJ needed lumber in connection with 
the erection of the boiler), designated as Exhibit 57; see also Feb. 1945 WPB 
Recommendation, Serial No. 136408, designated as Exhibit 32. 



example of the government's concern about increasing production 

of aviation gas at all costs.68 

52. In 1945, the WPB also approved the construction of a 

fluid catalytic cracking pilot plant unit with a one story main 

building and a foot tower section.69 

53. Even after Japan surrendered, letters from early 1946 

between SONJ and the government describe various other changes 

that were previously made to Jersey Worksf 100-octane aviation 

gasoline facilities in order to comply with government needs and 

increase output. 70 In January 1946, the PAW approved the 

addition of costs incurred in adapting the new facilities at the 

. fluid catalytic cracking plant at Bayway, including an air 

compressor, piping and Pauling oxygen recorder; and tie-in 

facilities at Bayonne, including lead blending and storage 

facilities .71 

6 8 The reason the PAW allowed SONJ to construct the boiler was because "an 
emergency shut-down of any one of the high pressure boilers produces a 
cutback in refinery operations, and, if of two or three days duration, can 
result in losses up to 500 B/D of 100 octane aviation gasoline, in addition 
to other vital war products." Feb. 21, 1945 Letter to Mr. Frank E. Hutton, 
Off ice of War Utilities from B. K. wherry, Chief Power Equipment Section, 
Materials Division, designated as Exhibit 58. 

6 9  1945 WPB Recommendation, Serial No. 135,161, designated as Exhibit 59. 

70 Jan. 2, 1946 Letter from Maxwell E. McDowell, Designated Representative, 
SONJ to Civilian Production Administration, Tax Amortization Branch; Jan. 4, 
1946 Letter from McDowell to PAW Refining Division, designated as Exhibit 60. 

Jan. 31, 1946 Letter from David M. Hudson, Acting Chief Counsel to Malcolm 
S. McComb, Deputy Director, Procurement Policy ~ivision, Civilian Production 
Administration, designated as Exhibit 61. 



2. 80-Octane Gasoline 

54. Another specialty product that SONJ produced at the 

government's direction was an 80-octane gasoline usable in all 

climates and temperatures that the Army required for its 

vehicles. 72 This gasoline was quite different from the 80 -octane 

gasoline produced for civilian use in 1941.73 As with aviation 

gasoline, the PAW directed SONJ and other refiners to produce 

maximum levels of 80-octane gasoline. 7 4 This required maximum 

production of 80-octane gasoline had the natural consequence 

that the production and discharge of petroleum wastes increased 

parallel with the increase in production. 

3. Navy Special Fuel 

55. Similarly, the Navy did not use ordinary residual fuel 

oil to power most of its ships, but required production of "Navy 

Special" fuel oil, which was a blend of special distillates, 

cutter stocks, and residual bases that was difficult to 

72 Feb. 1945 WPB Recommendation, Serial No. 136408, designated as Exhibit 32; 
PAW History at 219, included as Exhibit 6. 

74 I d .  



produce. 7 5 SONJ supplied the PAW with vast quantities of Navy 

Special fuel oil. 7 6 

5 6 .  To meet the Navy's needs, WPB recommended "the 

installation [at Bayway] of approximately 1 4 0 0 '  of 10"  pipe in 

order to release line now used jointly for crude transfer and 

transfer of Navy fuel oil for Navy fuel service alone ."77 This 

modification to facilities would increase the transfer rate from 

4 , 5 0 0  B/D to 6 , 0 0 0  B/D.78 

4. Isopropyl Alcohol 

5 7 .  In addition to providing petroleum products, in 1941,  

the Jersey Works was one of the principal United States sources 

of production of isopropyl alcohol. 79 Isopropyl alcohol was 

essential to the production of acetone, which was used to make 

75 PAW History at 220, included as Exhibit 6. 

7 6  June 21, 1943 Letter from C.F. Smith, President, SONJ to Robert H. Colley, 
PAW Chairman, Refining Committee District No. 1, and June 22, 1943 Letter 
from Colley to E. D. Cumming, PAW Director of Refining, included as Exhibit 
33. The Bayway refinery handled 70,000 barrels per day of Navy specification 
fuel oil. May 18, 1943 "Standard Oil Executive Committee Notes," designated 
as Exhibit 62. 

77 Nov. 10, 1944 WPB Recommendation, Serial No. 130,653, designated as Exhibit 
63. 

7 8  Id. SONJ also supplied the military with Navy Diesel Fuel. See May 25, 
1944 Letter from C. S. Smith, SONJ to Robert H. Colley, PAW Chairman, 
Refining Committee, District One, designated as Exhibit 64. 

7 9  "During the period from 1938 to 1943, production of crude isopropyl alcohol 
has been increased from about 3,800,000 gallons per year to 11,800,000 

gallons per year . "  May 8, 1944 Letter from J. M. Sitler, Purchasing Agent, 
SONJ to E. D. Cumming, PAW Director of Refining, designated as Exhibit 65 
(estimating that an increase in throughput of 50,000 gallons per month of 
finished isopropyl would result with the addition of another tank). 



the explosive Cordite. It was also used as antifreeze to 

protect bomber noses and gun turrets against frost, and for 

injection into the carburetors of airplanes to prevent the 

formation of ice or carburetor collars. 8 1 

58. At the direction of the PAW, the Jersey Works 

increased production of isopropyl alcohol by approximately 50%) 

and ran the facilities at maximum capacity throughout the war. 8 2 

In fact, all of the isopropyl alcohol produced at the Bayway 

refinery was "distributed under Government control," pursuant to 

"PAW Directive #I. "83 

59. In May 1944, the U.S. government recommended approval 

- of SONJ's application to build new facilities to recover 

isopropyl alcohol used in the production of lubricating oil 

additives . 84 As a result, the PAW approved "the installation of 

new facilities for the recovery and concentration of isopropyl 

alcohol for use in the manufacturing of lubricating oil 

W W I I  History, at 123-124, included as Exhibit 28. 

8 1 Id.; May 8, 1944 Letter from J. M. Sitler, SONJ, to Mr. E. D. Cumming, PAW 
designated as Exhibit 65. 

W W I I  History, at 124, included as Exhibit 28. 

83 May 8, 1944 Letter from J. M. Sitler, Purchasing Agent, SONJ to E. D. 
Cumming, PAW Director of Refining, designated as Exhibit 65. 

84 May 11, 1944 Memo from Major Stanley Wilk to R. P. Wilson, designated as 
Exhibit 66. 



additives" at the Bayonne refinery." The facilities were to 

consist of heat exchangers, on-band pump, process piping, 

control valves and regulators, and electric power lines. 8 6 

5 .  Wax 

60. Petroleum wax and paraffin wax are two final examples 

of specialty products that the Jersey Works produced in large 

quantities in response to increasing demands from the U.S. 

government. For example, in October 1943, the PAW recowended 

approval of SONJ1s application to install tanks, mixing columns, 

and piping to help in the production of refined petroleum wax, 

which was necessary in view of the then-existing shortage.87 

61. In the summer of 1944, SONJ sought approval from the 

PAW and the WPB to alter its wax refining operation by 

constructing steel tanks for storage of fresh water to help 

produce paraffin wax with high melting points. 8 8 Specifically, 

the WPB noted that "due to the critical demand for paraffin wax, 

85  Sept. 1944 WPB Recommendation, Serial No. 128,333, designated as Exhibit 
67. 

Id.; see also May 22, 1944 Letter from Stanley Wilk, PAW to District I 
Director of Refining (enclosing WPB Recommendation Serial No. 127,886), 
designated as Exhibit 68. 

87 Sept. 29, 1943 Letter from J. M. Sitler, SONJ to E. D. Cumming, PAW 
Director of Refining; Oct. 12, 1943 Memo from W. W. Holaday, Assistant 
Director of Refining to George L, Parkhurst; and Oct. 16, 1943 Memo from A. 
P. Anderson to R. P. Wilson, all designated as Exhibit 69. 

July 21, 1944 Memo from E. B. Hjerpe, Office of Petroleum Coordinator for 
War to Capt. F. Rathjon; Aug. 30, 1944 Letter from J. M. Sitler, Purchasing 
Agent, SONJ to Capt. Frederick H. Rathjon; Nov. 1944 WPB Recommendation, 
Serial No. 130,098, all designated as Exhibit 70. 



it is necessary that [fresh water] facilities be provided to 

insure an uninterrupted flow of these products ....."" The WPB 

therefore recommended various construction projects that would 

increase SONJ's production of refined wax, including: 

Replacement of steel tanks and installation of a 

booster pump. 

"Alterations to charging system of two existing wax 

sweaters" in order to increase production of refined 

wax, "a needed commodity in the war effort ."" 

"Construction of additional facilities for production 

of high melting point waxes."" 

62. In 1944, SONJ also sought approval from the WPB to 

disassemble a wax sweater at Bayway and re-erect it at Bayonne 

for the continued production of wax.93 

C. The PAW Required SONJ to Operate the 
Jersey Works on a Continuous Basis 

63. In order to meet the military's constantly increasing 

needs for petroleum products, the PAW directed the Jersey Works 

89 NOV. 1944 WPB Recommendation, Serial No. 130,098, included as Exhibit 70 

I d .  

June 1944 WPB Recommendation, Serial No. 130,396, designated as Exhibit 71. 

92 July 1944 WPB Recommendation, Serial No. 131,106, designated as Exhibit 72. 

93 Feb. 1945 WPB Recommendation, Serial No. 132,825, designated as Exhibit 73. 



to operate its facilities continuously, at or above capacity, 

and without normal periodic maintenance. 9 4 

64. According to the PAW itself, beginning in 1941, the 

petroleum industry "raised its tempo of operation to an abnormal 

For instance, in 1944, the PAW called for 24-hour a 

day operation of transport trucks. 96 Furthermore, on June 21, 

1944, the PAW required refineries producing 100-octane aviation 

gas like the Jersey Works to "operate catalytic and thermal 

cracking units at maximum production rates" and to "postpone 

shutdowns for routine inspection and maintenance as long as 

possible and minimize down time by every means at your 

disposal ....."97 Continuous operation and postponed maintenance of 

the facilities at the Jersey Works naturally caused increases in 

the production and discharge of petroleum wastes. 

94 WWII History, at 8 6 ,  included as Exhibit 28 ("[Iln the interest of 
increased output, the Jersey [Works] decided that they would operate 
equipment for longer continuous periods of time. This they proceeded to do, 
and month after month Bayway, Bayonne, ... reported various records for 
uninterrupted operations. Each record was often exceeded the following month 
with the announcement that the run was still continuing. The average length 
of run on thermal cracking equipment at Bayway in 1 9 4 3  was double that of 
1 9 4 2 ,  and the overall capacity factor for six months to December, 1 9 4 4 ,  was 
9 3 . 4  per cent, an all time high average.") 

95 Sept. 30, 1 9 4 4  Letter from Ralph K. Davies, PAW Deputy Petroleum 
Administrator to J. A. Krug, WPB Acting Chairman, designated as Exhibit 7 4 .  

96 Feb. 4 ,  1 9 4 4  Letter from H. W. Dodge, PAW Director in Charge, District One 
to All Original Suppliers in District One, designated as Exhibit 7 5 .  

97 June 2 1 ,  1 9 4 4  Night Letter from Bruce K. Brown, Assistant Deputy Petroleum 
Administrator, designated as Exhibit 24;  see also July 1 9 ,  1 9 4 4  Minutes of 
Meeting Petroleum Industry War Council, D. C . , at 8,  relevant pages designated 
as Exhibit 7 6  (noting that demand for 100-octane gasoline continued to 
increase) . 



65. The following examples show how the PAW forced SONJ to 

operate the Jersey Works' units on a continuous basis even under 

"extreme" conditions: 

In March 1942, the PAW informed SONJ that " [p] roduction of 

one hundred octane aviation gasoline and toluene to the 

full extent of capacity is [a] positive requirement..."9e 

SONJ was expected to accomplish this goal "even though 

extreme measures may be necessary."99 

In June 1944, in order to meet the need for 100-octane 

aviation gasoline, the PAW directed SONJ as follows: 

(1) Those facilities contributing in any way to 100 octane 
gasoline production should be kept on stream maximum 
possible time. (2) Postpone shutdowns for routine 
inspection and maintenance as long as possible and minimize 
down time by every means at your disposal, particularly 
through obtaining cooperation maintenance forces in working 
overtime and shifts during unit shutdowns. (3) Operate 
catalytic and thermal cracking units at maximum production 
rates with emphasis on production additional feed stocks 
for alkylation and codimer operations.100 

About a week later, in July 1944, the PAW "urg [ed] that 

aggressive action be taken at executive level to insure 

loading, dispatch, unloading and return of cars on 

98 Mar. 10, 1942 Statements Relating to Policy regarding Telegram to all 
refiners of 100 octane aviation gasoline and toluene, designated as Exhibit 
77. 

loo June 22, 1944 Telegram from C J Everett, PAW Acting ~irector of Refining to 

Presidents of All Companies Producing Alkylate or Codimer , designated as 
Exhibit 78. 



continuous schedule of refinery and terminal operations 

including Sundays and all holidays."lo1 

D. Construction Projects Under the PAW 

6 6 .  The government not only required continuous 

operations; it also required refiners to undertake vast 

construction projects to meet the government's needs for 

additional petroleum products. But no significant facilities 

could be constructed or modified without the final approval of 

the WPB if the activity in question could consume any scarce 

resource needed for the war effort. Therefore, "the Refining 

Industry [was] essentially restricted to new construction work 

which represented the barest minimum which would achieve the end 

of supplying the most critical war products."102 These rules 

inevitably prevented the construction of facilities that could 

have limited the environmental impact of the war-driven 

production increases. 

67. Steel, copper and virtually all other materials needed 

for construction or modification of refinery and petrochemical 

facilities were considered scarce throughout the war years; as a 

result, no refinery facilities could be modified or improved 

101 July 1, 1944 Night Letter from George A. Wilson, PAW Director of Supply and 
Transportation to M. J. Rathbone, President, SONJ, and other refiners, 
designated as Exhibit 79. 

lo2 May 29, 1944 Letter from E. D. Cumming, PAW Director of Refining to All 
Petroleum Refiners, designated as Exhibit 80. 



without final approval from the WPB, which issued a specific 

allocation of the required materials. 103 

68. Still, once the government decided that new 

construction was necessary at the Jersey Works, it often 

required that major construction projects begin 'immediately," 

upon notice from the government. In fact, the Defense Plant 

Corporation ("DPC") , which was organized on August 22, 1940 to 

finance and supervise construction and equipping of private 

industrial facilities, was involved with construction projects 

at the Jersey Works. In February 1942, according to a letter 

SONJ sent to the DPC, the DPC had informed SONJ that it 

"desire[dl to arrange immediately for the erection of plants to 

produce additional quantities of butadiene, toluene, and 100 

octane aviation gasoline and that [the DPC] desire[d SONJI to 

undertake to erect and operate such a plant. "Io4 

69. Less than a week later, the SONJ Manufacturing 

Department submitted a proposal to DPC for the construction of 

facilities to produce 100-octane aviation gasoline, butadiene, 

lo3 See June 26, 1943 Letter from Max B. Miller, PAW Chief of Construction 
Section, Refining Division to certain refiners and June 30, 1943 Letter from 
Miller to George H. Mettam, PAW Director of Refining, District 1, designated 
as Exhibit 81; see also War Production Board, P-98-b, Jan. 5, 1945 
(identifying the scarce resources that could only be used with specific 
permission from the WPB) and War Production Board, P-98-b, Amdt. 1, Nov. 22, 
1944 (same), designated as Exhibit 82. 

lo4 Feb. 2 7 ,  1942 Letter from SONJ to DPC, designated as Exhibit 83 (emphasis 
added) . 



and toluene, as requested by DPC. lo5 A contract for the project 

was executed by March 28, 1942 .Io6 

70. Other construction projects met the PAW'S and WPB's 

approval only if they were necessary for the war effort. 

Examples include: 

In October 1944, the WPB recommended the installation of 

pipelines at Bayway to provide separate lines for butan,e 

fractions from the catalytic cracking plant and the gas 

absorption plant to the selective polymer plant stabilizer. 

The equipment covered by this project consisted of stairs 

and a platform for a 5 '  x 12' drum, as well as pipe, 

fittingk, and valves. 107 

Also in October 1944, the WPB approved 'construction of new 

facilities to provide refrigeration to pilot plants," 

because "these facilities are required to secure reliable 

data in connection with the production of aviation gasoline 

and synthetic rubber. "lo' 

As previously mentioned, at the end of 1944, the PAW 

recommended construction of new "300,000 lb. per hour steam 

105 Mar. 2, 1942 Standard Oil Executive Committee Minutes, designated as 
Exhibit 84. 

lo6 Mar. 28, 1942 Memo from Geo. H. Hill, Jr., Vice President, Defense Supplies 
Corp. to Mr. Jones, designated as Exhibit 48. 

lo' 1944 WPB Recommendation, Serial No. 129,174, designated as Exhibit 85. 

lo' 1944 WPB Recommendation, Serial No. 128,780, designated as Exhibit 86. 



boiler and attendant facilities for generating steam" to 

maximize production of "aviation gasoline and other 

products used in the war effort."'0g 

In 1945, the WPB recommended installation of a boiler at 

Bayway to "provide some cushion for upsets and 

interruptions in steam generating capacity, and thereby aid 

in safeguarding and sustaining a large output of war 

products. 11110 

71. Maintenance projects that SONJ normally took care of 

as a matter of course required specific government approval 

during the war years. The WPB only approved requests for 

construction or modification of facilities that it deemed 

essential to the war effort or critical civilian needs. SONJ 

was not permitted to repair deteriorating equipment without 

government approval. For example, in the fall of 1944, SONJ 

sought approval from WPB to replace deteriorating storage tanks 

storing pressed oil because of leakage,'" and to replace other 

"existing deteriorated facilities for handling fuel gas at 

log Dec. 29, 1944 Letter from J. M. Sitler, SONJ Purchasing Agent to A. P. 
Frame, PAW Director of Refining; Feb. 5, 1945 Letter from C.  J. Everett, PAW 
Director of Refining, District One to Max E. Cutler of MAPUC, Newark, N.J.; 
Feb. 7, 1945 Letter from Louis Fenn Vogt, WPB Chief of Production Service 
Department; and Feb. 8, 1945 Letter from Everett to Frame, all designated as 
Exhibit 87. 

'I0 1945 WPB Recommendation, Serial No. 136408, at 3, designated as Exhibit 88. 

'I1 1944 WPB Recommendation, Serial No. 126511, designated as Exhibit 89. 



Linden. The WPB recommended those maintenance activities in 

October 1944 because of "the importance to the war effort of the 

products being produced by [the] plant . ' I3  

72. Due to the shortage of materials like steel, the 

government also directed the use of second-hand materials in 

construction projects .'I4 The PAW recognized that SONJ and the 

other refiners were operating under bleak conditions, as shown 

by a letter written by a PAW officer in 1944: 'A large part of 

the overload of crude was accomplished in prewar facilities. 

Equipment has been wearing out at an accelerated rate. Much is 

now obsolete. The orderly replacement of worn and inefficient 

equipment is an immediate The use .of these obsolete 

facilities inevitably increased the likelihood that 

environmental contamination could result. 

73. In August 1945, the WPB recommended construction of 

new research and development facilities at the Jersey Works, as 

well as improvements to existing Research & Development ('R&D") 

'I2 1944 WPB Recommendation, Serial No. 129,030, at 1, designated as Exhibit 
90. 

'I4 July 23, 1942 Letter from Ralph K. Davies, PAW Deputy Petroleum Coordinator 
to Hon. Jesse Jones, Reconstruction Finance Corporation, designated as 
Exhibit 91. 

Sept. 30, 1944 Letter from Ralph K. Davies, PAW Deputy Petroleum 
Administrator, Davies to J. A. Krug, WPB Acting Chairman, at 1, designated as 
Exhibit 74. 



facilities .'16 Most of the R&D activities conducted at the Jersey 

Works during World War I1 were "directed to the production of war 

products and processes such as catalytic cracking and reforming, 

hydrogenation, alkylation, aviation gasoline, high octane 

components and blending agents, lubricating oil additive agents, 

butadiene, synthetic rubber, resins and plastics. 

Experimentation [was] conducted also on gas turbines, jet 

propulsion engines and allied subjects. Other war -related 

activities included evaluation of "super-aviation fuels [andl 

improving the production methods for toluene, jet propulsion 

fuels, etc;"l18 

E. Tank Car Shipments of Oil During World War I1 

74. Until 1942, SONJ received crude oil by seafaring oil 

tankers. However, in 1942, aemy submarines began interfering 

with oil tanker traffi~."~ Because the country needed the 

Jersey Works to produce critical war products like aviation 

gasoline, the PAW, with the assistance of other government 

agencies, commandeered all available railroad tank cars, .and 

'I6 Aug. 3, 1945 Letter from I G. Harmon, Chairman, PAW Facilities Review 
Committee to Carleton J. Everett, PAW Director, Refining Division - District 
#1, designated as Exhibit 92. 

'I7 WPB Recommendation for Action, Serial No. 140914, at 2, designated as 
Exhibit 93. 

See, e . g . ,  Directive No. 57, August 19, 1942, Ralph K .  Davies, designated 
as Exhibit 94. 



directed that crude oil for the Jersey Works be supplied by tank 

car instead of tanker. 120 

75. As with its other operations, the Jersey Works loaded 

and received tank cars 24 hours a day, seven days a week at the 

specific direction of PAW. SONJ maintained this full -time 

schedule, which began in February 1942, at all of its refineries 

and terminals . 12' 

120 WWII History, at 8 1 ,  included as Exhibit 28 ;  see also July 1 6 ,  1 9 4 2  Letter 
to Hon. A. Willis Robertson from Ralph K. Davies, Deputy Petroleum 
Coordinator, designated as Exhibit 9 5 .  'It will be recalled that, a little 
more than a year ago, virtually no oil was moved from the producing areas to 
the East by tank car. Now, the rails are moving oil into the East at a rate 
of considerably more than 8 0 0 , 0 0 0  barrels a day." Aug. 3 1 ,  1 9 4 2  Letter to 
Oliver Klinger, Jr., Editor, Fuel Oil News from Ralph K. Davies, Deputy 
Petroleum Coordinator, designated as Exhibit 9 6 .  The PAW directed the 
distribution and use of tank cars throughout the country. See July 2 2 ,  1 9 4 3  
Letter from Harold L. Ickes, PAW, to Hon. Charles R. Clason, House of 
Representatives, designated as Exhibit 1 4 ;  see also May 3 0 ,  1 9 4 2  Schedule 4  - 
Heavy Fuel Oil Allotted to Purchasers in District One, designated as Exhibit 
9 7  (allocating 2 7 . 7 %  of the fuel oil sent by tank cars to SONJ) . In fact, 
the PAW was so concerned about the use of tank cars that it directed the 
following: "No more than one day's supply of empty tank cars shall be held 
at any refinery for the movement of any petroleum or petroleum product" (with 
certain exceptions for critical war products). Recommendation No. 4 4 ,  May 7, 
1 9 4 2 ,  from R. K. Davies, designated as Exhibit 9 8 .  

12 1 WWII History, at 1 4 1 ,  included as Exhibit 2 8 .  



76. Following an industry-wide request made by the PAW, 

SONJ constructed an unloading rack, placed on a site selected by 

the PAW, consisting of two 1000 foot timber racks with space 

allowing the simultaneous unloading of 100 tank cars. 122 In 

fact: 

The increased volume of rail shipments 
created various problems in the Jersey 
refineries. These refineries had been 
designed to receive the crude petroleum from 
tankers and to ship out products by tank 
car. They had little equipment which could 
be used for the receipt of crude by tank 
car, and it was therefore necessary to build 
railroad tracks, unloading racks, short 
pipelines, pumps and storage tanks. The 
construction program began at the Jersey 
works in August 1941, and the .last unit was 
completed in December 1943.lZ3 . 

77. Even though the unloading rack construction project 

was financed by SONJ, it was done at the government's direction, 

and in fact, SONJ later sought reimbursement for its investment 

in the facilities .Iz4 

122 W W I I  History, at 143-44, included as Exhibit 28; see also Dec. 1943 photo 
of the tank car unloading rack at Bayonne, designated as Exhibit 99. 

123 W W I I  History, at 144, included as Exhibit 28; see also Nov. 18, 1942 Letter 
from J.R. Parten, Director of Transportation, Office of Petroleum Coordinator 
for War to V. V. Boatner, Director, Division of Railway Transport, Office of 
Defense Transportation, at 2 ( '  [SONJ] and this Office are very much 
interested in the possibility of importing the handling of crude oil to the 
unloading rack ... at Bayway...") , designated as Exhibit 100. 

124 NOV. 12, 1942 Telegram from William C. Eberle, Transportation Division, 
Office of Petroleum Coordinator for War to C.L. Harding, DSC; Nov. 30, 1942 
Letter from J.R. Carringer, Vice President, SONJ to Eberle; and Dec. 5, 1942 
Letter from Eberle to Carringer, all designated as Exhibit 101. 



78. Moreover, in 1942, all shipments for the Navy were 

made at the Linden terminal. 125 

79. As a further response to the sinking of tankers by 

German submarines, the Government decided to construct two large 

pipelines from the oilfields of Texas and Louisiana to the 

Northeast. These pipelines, generally known as the "Big Inch" 

(for crude oil) and the Little Inch (for refined products) were 

owned by Defense Plant Corporation, a government corporation, 

financed by the Reconstruction Finance Corporation, and built 

for the government by War Emergency Pipelines, Inc., a 

consortium of oil companies. 126 

80. Linden, N.J., marked the transition between the Big 

Inch and the New York systems of distribution pipelines by which 

crude oil was conveyed to other refineries in the New York area; 

" [tl he Standard refinery [Bayway] was located at Linden and was 

connected directly to the main line. 

Dec. 5, 1942 Memo from L. R. Cowles, Assistant Director of Transportation, 
Office of Petroleum Coordinator for War to Eberle; Dec. 14, 1942 Letter from 
William C. Eberle, Director of Transportation, District Number 1 to L. R. 
Cowles, Assistant Director of Transportation, both designated as Exhibit 102. 

l Z 6  WWII History, at 151-53, included in Exhibit 28. 

127 PAW History, at 432, included in Exhibit 6. 



81. Accordingly, "[t] ankage at Linden, N. J. , was acquired 

in place" by Defense Plant Corporation from SONJ. The first 

delivery of crude to Linden occurred August 20, 1943.l" 

82. Exhibits 118 and 119 are photographs of a fire that 

occurred at Tank 665 on March 2, 1944; the tank in question was 

part of the tankage acquired by Defense Plant Corporation from 

SONJ. 

F. Inspection by Government Agencies 

83. The U.S. government also maintained a variety of 

representatives at SONJ and other refineries, including service 

inspectors and engineers : "PAW maintained supervision of 

refineries having Government contracts through its district 

inspectors. The PAW representatives examined plant operations 

with a view to effecting optimum performan~e."''~ 

84. The Army also conducted inspections of petroleum 

facilities. For example, military officials visited 100-octane 

aviation gas refineries like Jersey Works to check compliance 

with military directives, determine how the refineries could 

12' PAW History at 430-31, included in Exhibit 6; Declaration of Jennifer Borzi 
filed herewith. 

12' The Role of DSC, at 67, included as Exhibit 12. 



assist with the 100-octane aviation gas program and review 

construction projects. 130 

IV. GOVERNMENT CONTROL OF CERTAIN ACTIVITIES 
AT JERSEY WORKS AFTER WORLD WAR I1 

85. A week after the surrender of Japan, the PAW wrote: 

We have succeeded, together, in meeting the 
full and on time the unprecedented military 
orders for petroleum and, in addition, have 
provided sufficient petroleum products to 
meet the essential civilian requirements 
both at home and abroad. This could not 
have been done without the complete 
cooperation and the close working 
relationship that have existed between the 
forces of Government and industry from the 
beginning. 13' 

Even after World War I1 ended, however, the federal government 

maintained control of certain activities at Jersey Works into 

the 1970s. 

A. Ram Jet Engine Contract 

86. In May 1945, the Jersey Works entered into a contract 

with the Navy for the development of ram jet engines and rocket 

fuel. Under that contract, government-owned facilities were 

acquired, constructed and installed on a piece of land located 

13 0 April 1, 1943 Memo of Joint Conference of Representatives of Eastern 
Service Commands and P.A.W.; Feb. 20, 1943 Letter from Archer L. Lerch, 
Assistant Provost Marshal General, to Comanding Generals; and Lt. Hopkins' 
Itineraries for Jan. and Feb. 1945, relevant pages of all designated as 
Exhibit 103. 

13 1 Aug. 22, 1945 Letter from Ralph K. Davies, PAW Deputy Petroleum 
Administrator to R. H. Colley, Chairman, Refining Committee of District One, 
designated as Exhibit 104. 



at Bayway and leased to Esso Research and Engineering Company 

("Esso Research" ) , a predecessor in interest of ExxonMobil. The 

facilities consisted of a compressor building, an air 

compressor, steam turbine and air heater, stream line, a jet 

engine laboratory and control room, a small office building, and 

related equipment. The buildings and equipment were used by 

Esso Research to develop ram jet engines for Navy guided 

missiles and to develop a superior fuel for ram jet operation. 132 

87. These government -owned facilities at Bayway "were 

installed to enable Esso Research to conduct research and 

development work relating to ordnance devices for the Bureau of 

Ordnance, Navy Department. "133 However, the facilities were used 

"only in carrying out work for the Bureau of Ordnance ..., except 

for intermittent use by Esso Research for its own account 

In fact, the contract generally prohibited Esso Research from 

using the facilities for its own purposes. 135 The contract also 

13' April 23, 1956 Letter, designated as Exhibit 105. 

Feb. 21, 1956 Letter from R. F. Nichols, Esso Research to N. B. Wright, 
Navy Dept., Bureau of Ordnance; see also Mar. 6, 1958 Letter from J. W. 
Frankl, Contracting Officer to Esso Research; and April 29, 1958 Letter from 
W. A. Wilson, Contracting Officer to Esso Research, all designated as Exhibit 
106. 

134 Feb. 21, 1956 Letter from R. F. Nichols, Esso Research to N. B. Wright, 
Navy Dept., Bureau of Ordnance, included as Exhibit 106. 



required Esso Research to obtain government approval to modify 

the laboratories. 13 6 

88. The United States continued to own these research 

facilities until 1961, at which time they were sold to ExxonMobil 

for $22,612.50 

B. Solid Rocket Propellant Research and Development 

89. On December 1, 1958, Esso Research began work on a 

contract to develop solid rocket propellants for the government. 

That contract was extended again in January 1962 when Esso 

Research received a new, non-profit one-year $2 million contract. 

"The studies are being carried out under the auspices of the 

Defense Department ' s Advanced Research Projects Agency (ARPA) , 

and the contract is being administered by the Army Ordnance 

Office in New York City."138 

C. Navy Special Fuel 

90. Finally, Humble, a predecessor in interest to 

ExxonMobil, continued to provide the government with Navy Special 

136 Nov. 24, 1952 Letter from Russell S. Smith, Contracting Officer to SONJ, 
designated as Exhibit 107. 

137 October 25, 1961 Letter from Paul Cirillo, General Services Administration 
to Esso Research, designated as Exhibit 108. 

13' B a y w a y  Refiner (January 26, 1962), designated as Exhibit 109; see a l s o  
Standard Oil Company 1958 Annual Report at 26; Standard Oil Company 1959 
Annual Report, relevant pages of both designated as Exhibit 110; 'Fuels For 
The Space Age", Lamp, Spring 1960, designated as Exhibit 111. 



Fuel - blended according to government specifications - during 

the 1970s .I3' 

V. COAST GUARD VIOLATIONS 

91. During the history of the Jersey Works, ExxonMobil and 

its predecessors have been cited a number of times by the U.S. 

Coast Guard for various spills to navigable bodies of water 

adjacent to the Bayway and Bayonne refineries. Plaintiffs 

allege that ExxonMobil received 12 oil spill citations from the 

U.S. Coast Guard from September 28, 1984 through July 24, 1989 

(Bayonne Compl. 1 31.) Some examples of the U.S. Coast Guard 

citations for these spills into the navigable waterways of the 

Arthur Kill, New York Harbor, Kill Van Kull, and Platty Kill 

Creek include: 

On April 10, 1984, an Exxon barge spilled oil into the 

Arthur Kill. 140 

On June 9, 1984, an Exxon barge spilled oil into the 

Upper New York Bay near Bayonne, NJ.141 

139 April 17, 1972 Fax from J.E. Turton, Humble Oil & Refining Co. to C.G. 
Beyer, Humble Oil & Refining Co.; May 26, 1972 Quality Deficiency Report, 
both designated as Exhibit 111. 

140 May 16, 1985 Letter of Assessment to Exxon Shipping from M.S. Macie, U.S. 
Coast Guard, including Hearing Notes, designated as Exhibit 112. 

14' May 16, 1985 Letter of Assessment to Exxon Shipping from M.S. Macie, U.S. 
Coast Guard, including Hearing Notes, designated as Exhibit 113. 



On J a n u a r y  1, 1 9 8 7 ,  a n  Exxon b a r g e  s p i l l e d  o i l  i n t o  

t h e  K i l l  Van Ku11 .I4'  

On A p r i l  1 2 ,  1 9 8 7 ,  a n  Exxon b a r g e  s p i l l e d  o i l  i n t o  t h e  

A r t h u r  ~i11. 143 

On J u l y  21 ,  1 9 8 7 ,  a n  embankment f r o m  a  s e a  w a l l  

c o l l a p s e d  a n d  c a u s e d  l a c k  wax t o  s p i l l  i n t o  t h e  P l a t t y  

K i l l  C r e e k .  144  

On December 2 1 ,  1987 ,  a n  o i l  t a n k  o v e r f l o w e d  s p i l l i n g  

o i l  i n t o  t h e  K i l l  Van Ku11.14' 

I d e c l a r e  u n d e r  p e n a l t y  of p e r j u r y  t h a t  t h e  f o r e g o i n g  

s t a t e m e n t s  a r e  t r u e  a n d  c o r r e c t .  

D a t e d :  December 2 0 ,  2004 

m w  - 
Mark S. Germann 

14' March 1 5 ,  1988 L e t t e r  o f  N o t i f i c a t i o n  t o  Exxon S h i p p i n g  f rom E.C. Cooke, 
U.S. C o a s t  Guard,  d e s i g n a t e d  a s  E x h i b i t  1 1 4 .  

J u l y  1 0 ,  1989 L e t t e r  t o  Exxon S h i p p i n g  f rom E.G. Rosenbe rg ,  U.S. Coas t  
Guard ,  d e s i g n a t e d  a s  E x h i b i t  115 .  

I a 4  J u l y  2 4 ,  1989 L e t t e r  t o  Exxon f rom E.G. Rosenberg,  U . S .  Coas t  Guard, 
i n c l u d i n g  Water  P o l l u t i o n  V i o l a t i o n  R e p o r t ,  which m i s t a k e n l y  i d e n t i f i e s  t h e  
body of  w a t e r  a s  t h e  " P a t t i  K i l l  C r e e k , "  d e s i g n a t e d  a s  E x h i b i t  116.  

la' Feb. 1 9 ,  1991 L e t t e r  t o  Exxon f rom E.G. Rosenberg,  U . S .  C o a s t  Guard, 
i n c l u d i n g  Wate r  P o l l u t i o n  V i o l a t i o n  R e p o r t ,  d e s i g n a t e d  a s  E x h i b i t  117.  
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FOREWORD 

M ~ d e  I I I  New Jersey appeared erst as a 31-part 
series in Tlze Nea,ork S u ~ l ~ l a y  News Mn.qazhie, and its 
publication marked anothcr step in the continuing in- 
terest in the State of New Jersey on the part of Richard 
B. Scudder, publisher, and Lloyd M. Felmly, editor, 
of Tlrr Neivs. 

h d e  117 A'ew Jersey is a companion vo l~~me  to 
TlrbIsNeu,  Jersey, the story of the state's twenty-one 
counties, published m 1953. Like  he material in this 
book, the chapters in This Is Net18 1erse.v were pub- 
lished first in T h e  News. 

The two scries which have now been convcrted into 
books are pan of the continued publication by Tfre 
Neals of authentic and well-written series on New jcr- 

scy's lierilngc l'his policy of pausing to survey the 
past has led 7Ire Ne~vsthrough continued chapters on 
the stale's Il~dians, invcntors and governors; skcrchos 
of old Ncwark; the developnlent of reilroading in New 
Jersey; and interesting places for sumlner mo(orists 
to explore. 

The NPIT'S has reaped many honors for these series. 
winning major awards from the Sracc of New Jersey 
and the An~erican Association for State and Local 
History. The work, uniquc in newspaper circlcs, has 
earned Tire News the high regard of a wide circle of 
teachers, historians and others concerned with tclling 
thc story of a great state. 



PREFACE 

Mod? 111 NOI, Jer~c,? is a label to tic on hugc 
machines. slcck battleships and gleaminj! automo- 
biles; to stamp on cans of paint, containcrs of vit;~. 
n ~ i n s  and cans of soup; to aftix to delicate dolls, plastic 
toys and roaring airplane motors; to print on rolls of  
papcr, bright bread wrappers and  frozen food con- 
tainers. It's a summing up of  the amazingly diversified 
industrial production of the nation's fourth smallest 
state, whose annual production of  $5,000,000,000 
worth of finished goods ranks New Jcrsey sevcnth 
nationally in industrial manufacture. 

Few people have to be told that New Jersey is an  
industrial state, of course; sight and sound and smcll 
proclaim that fact to even the most casual rider o n  a 
cross-state Pennsylvania Railroad train o r  to  even the 
most absorbed driver on the New Jersey Turnpike. 
Yet even within the bounds of the state most people 
know little of the varied nature of New Jersey produc- 
tion, mainly because Made In Nciv Jersey is a label 
scldom used to  identify the outpourings of the state's 
11,000 manufacturing plants. 

This book seeks to help rectify that oversight, to 
cull from bewildering statistics and  scattered facts a 
simple and direct story of the rise and  development of 
New Jcrsey's fabulous industrial might. N o  claim to 
conlpleteness is made; obviously one book can present 
only a broad picture, leaving the minute details to  be 
touched in by others-perhaps by the industries them- 
selves. 

Obviously, too, no single book could tell the role 
of each onc of New Jersey's 11 ,000 industries. Even 
a mere listing by name and address is far out  of the 
quesfion. Rather, the emphasis is on telling the gen- 
eral story of thirty broad categories of industry, in all 
of which New Jersey has had, and  continues to  have. 
great importance. 

Nearly a year of intensive study and research went 
into the gathering and classifying of facts in Mudr 
IllNebv Jersey. T h e  writer visited more than 150 indi- 
vidual firms in evcry arca of thc state, and took full 
opportunity to witncss a t  first hand the production of 
everything from automobiles to  petroleum, from raw 

plastics to toys. from becr bottles to becr. This close 
look a t  such varicd production, possibly ncver bcfure 
taken by any one writcr in New Jerscy, fined firniiy 
in mind the aw:lrcncss of tlie statc's trenlendous indus- 
trial potcntial. 

Several themes are  ollcred in Mode Itr Ncv .  Jerscy. 
Chief en~phas is  is o n  the factors ;lfTecting the develop- 
men1 o f  industry through the ycars, on showing that 
today's industry is thc culn~ination of decades of work 
and struggle. Thc  principal thernc, Illerefore, is: What 
is New Jcrsey industry, and why is it great? 

A major underlying thcmc tells thc parts played by 
individuals in shaping the ind~~st r ia l  pattern of both 
state and  nation. Time after timc these pages tell the 
saga of individuals who persisted in the face of  great 
pcrsonal difieultics and in thc face of ridicule, and in 
the end founded and nurturcd enterprises which have 
grown into world-wide importance. 

Then there is the theme of New Jersey's industrial 
developmcnt set against the background of all indus- 
trial history, so that Mode 111 New Jersey, while writ- 
ten to tell the specific story of  industrial growth within 
one state, in effect tells the general story of all indus- 
trial growth. 

Finally, a theme has been threaded into these pages 
to  show that while industry is important to New Jer- 
scy, so is New Jersey important to industry. The  vital 
markcts, thc unexcelled transportation, the vast pools 
of  skilled workers-all found in and near New Jer- 
scy-make it ccrtain that industry must continue to  
seek out  the state. New Jersey need not apologize.tu 
industry, necd not fecl ovenvhelmed that industry 
looks with favor upon thc stale. Instead. New Jersey 
can have the ccrtain knowledge and buoying pride that 
no state is bctter suitcd for industry. If Ncw Jersey 
owes much to industry-and it does-industry, In 
tnrn, owes much to New Jersey. 

Oftcn. in preparing this material, thc writer felt that 
industry in gcneral is not fully aware of thc exciting 
and vital story it has to tell. Many industries find it 
difficult. if not impossible, to  delineate quickly and 
clearly their eiirly bcg~nnings. Many know little of  
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exact names of founders, of carly struggles and early 
successes. A few industries even scoff a t  early begin- 
nings, preferring to emphasize only the production of 
the moment. Fortunately, though, there is a growing 
awareness on the part of broad segments of industry 
that todc~y's annual report is of far less interest to the 
average non-stockholder than the romantic story of 
yesterday's founder struggling to gain a foothold in 
the industrial world. 

The thought persists, too, in this writer's mind that 
industry n~ight well concern itself with telling its story 
in general terms-in terms of industry-wide statistics, 
history, and modern achievements. Statistics are par- 
ticularly difficult to dig out, and will become increas- 
ingly so now that the Census of Manufactures has 
become a casually of an economy-minded Congress. 
The last such Census was prepared in I947 and a clear 
picture, unquestionably altered by the Korean War, is 
now exceedingly hard to get. Elimination or curtail- 
ment of the Census of Manufactures is distressing to 
students of current economics and will be a source of 
dismay for future historians. 

Thus, the writer found difficulties in gathering the 
material for Mode I n  New Jersey, but there is a grow- 
ing awareness on the part of all industry that it must 
tell its full story-past and present-in vigorous and 
impartial fashion. The hope is that this book may heIp 
point the way. 

It is evident that a book embracing the scope of 
Mode In New Jersey needed the help of countless 
numbers of people in planning and researching the 
material. Unfortunately space permits thanking only 
those most intimately connected with the work. 

Above all, my thanks go to many colleagues on 
The Nehark News, and my chief thanks go to Lloyd 
M. Felmly, editor of The News. First my thanks are 
extended to Mr. Felmly for the opportunity to re- 
search and write the material for its initial appearance 
as a weekly series in The Sunday News Magazine, and 
secondly, for permission to re-use the basic material 
in this book. 

Other News personnel helped in planning and pre- 
paring the text, including Robert T. Taylor, Edwin S. 
Hipp, and Joseph Taddeo. A great deal of help in 
researching the material came from Albert R. Hunt, 
Alexander Orr, and Stanley Gtupy of The News's file 
room. T o  Mr. Gmpy I also extend thanks for his 
preparation of the index. 

Naturally the author is indebted to The News's 
photographic department, particularly to its head, 
Albert Beissert, and to the many photographers who 
took scores of pictures especially for the series. 

P R E F A C E  

Itidustrial leaders and public relations men cooper- 
ated w~llingly in the preparing of  mod^, I n  h'erv Jersc)', 
and to them 1 acknowledge my debt. It  is my regret 
that I cannot recognize each of them individually, yet 
that is impossible, since 1 talked to nearly 200 indus- 
trial personages in the course of the work. My thanks 
to them is sincere, for their time, their interest, their 
information and for pictures. 

In any project in which hundreds of people helped, 
the difficulty-and the danger-is in singling out a 
few for special attention. Still, there are a few individ- 
uals who aided me materially throughout the series, 
and these should be recognized. 

Foremost of these are Arlene R. Sayre, Gladys Ells- 
worth and Albert R. Post of the New Jersey Depart- 
ment of Conservation and Economic Development; 
Miriam Studley, New ~ecsey Librarian at Newark Pub- 
lic Library; Marius Scopton of American Cyanamid 
Company; Admiral Harold G. Bowen, Paul Busse, 
Norman Spieden and Kathleen 0. Blank of the 
Thomas Alva Edison Foundation; Edgar Gemmell 
of E. I. du Pont de  Nemours Company; Clayton 
Cronkright and Grove Thompson of Public Service 
Electric & Gas Company; and Frank Townsend of 
New Jersey Bell Telephone Company. 

Acknowledgment for special help is also due 
Marion Copcutt Manning, who typed the manuscripl. 

Long days away from home, tramping through in- 
dustrial plants and talking to public relations men, 
combined with long hours in front of a typewriter 
trying to make facts and figures intelligible, made me 
appreciate more than ever the help of my wife, Dot, 
and our Jay and Ruth. To  them, even more than all 
others, I am indebted for cheerfulness and encourage- 
ment when 1 needed them most. 

John T. Cunningh;im 

Florham Park, N .  J .  
J l ~ l y ,  1994 
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Pcrrolr,enz rc,firtbtg /rr,lcrions orovnd.rAr-clock, os rhcsc lighrs on tsso crocking rrnilr reodih show. I 
A s k  rlrp (II.PIUSP III(I!I aboi11 pelroleu~i i .  Hc ' l l  he 

vaguely aware tliot i t  lios niade a lor o f  Oklahoma 
11idi;rns and Texas Texans rich by l l o w i ~ t g  out o f  the 
ground l ike tiqilid gold. He' l l  rcckon rhnt son3crhing 
is nddcd, or  laken :)way. tiinybe. bcforc s;t~d l iquid 
gold goes from the soil i l l to liib ai1101iiobiI~ or .oil 
hurner. So~ncl iow though. 11 a11 sccn~s so far nw;ly 
fro111 the I l~r iously ticking meter on the gas p l m p .  

True enoupli, no  petroleum lias been t i~pped in 
N e a  Jersey. not c~ iough to  gush aboltt, at  any rate. 
Tales of o i l  prospect~ng i n  tlte South Jerscy pine- 
I.lnds rccp occ.raion;~ll? Into tlir papers. ~ h c  foct is 
that ~ ~ e t r o l c u ~ n  m:ty yct hc found here. ii plc;~sont 
prospect to keep i n  ni ind \\.hen crops are slini. 

But lor tltc prcsent, Itquid cold belongs to Ilie 
Soutli\ves~ and Gul f  Coast. as k t r  ns tlie wells and 
g~tsllers :lrc concerned. Nc\~erllielcss. Tesns oi l  liten 
have Itlore rh;tn a pnssing interest In New Jersey 
reRnerie5-althougII ill all fairness. ,even hillion gal- 
lolls of crude oil one way or  anotlicr niiglir not cvcn 
be noticed In Tcxirs. 

Sewn hi l l ion gnllons is not a l igurc plucked out o f  
tllirt air; tlial's tile appro~ imate  ;tnliual c;rpacity o f  
rclilieries clustered wi lhin trio sttiall N e n  Jcrscy 
.arcns. one close to N e u  York ,  tlle otllcr within easy 
reaclt of Phil;tdclplii:t. Seven billion g:lllons is 
enough to put t l r r  slate i n  sistli pl:icc nntlonnlly i n  
the pelroleurn rclinin: induslry, and ;tdds 11p to 
aitounding Nen Jersey-ni:~dr ql~:lntilies of c\'crytlling 
from p\,i;ttion gasoline :,nrl fitel o i l  to : ~ s p I i ~ l t  and 
\\.ox. Petroleum r e l i n i n ~  cal~acity is e.sp:tndin? r;rpi<l- 
ly in [lie st;tlc, too. heins now nc;trly double llic c;l- 
paciry 01 1'145. 

The rcasolis lor I\le\i, Jersey's vital refining role 
are easy 10 delineme; p o d  ninrkets 2nd good trnns- 
portation Those rensona have not changed materi:lll>~ 
i n  [lie cight decader since o i l  (lien tirst cast caser 
gl.lnces on the ~niarshlands o f  Bnyonne. close l o  New 
York  Cilg's buying public, close to  rai l  and water 
cnrricrs. 

R;l?onnc 113d onc otllcr tlli!is in IS75. \vIic11 I'rcn- 
lice O i l  Conipnnv esl:rbli~licd tlic 5L;lte's lirst cruds 
o i l  rctinery. 0t1ai111 <>Id Bayonnc, fir\,oritc iv i t ter i~tg 
plc~cc a f  lhc rich and I;!~Iiion:thlc 01 N ~ \ Y  Yorh. hod 
rooln ro  p a r e .  I'rcnticc's clcr~sion 10 ~\rili,,e holttc ol 
lhc mnrslilands trouhlcd 11o olic initi:illy; tlie lins 
hc;lchcs on New.irh B:iy continuccl csclurivc e ~ t ~ i l ~ ~ l i  
to be called "l'lic Ncwport o l  Nca, Yntk." 

'1-hen :I d:trknesa sctt lc~i o r v r  Con\tohlc Hooh. 
c;insed hy t l ~ e  denhe hl.rck 51nokc cddy i~ tg  out\<,;~rrl 
f rom I l ic \sl:!stc tires of Prcnlicc 2nd other c;irly R:ly- 
onnc o ~ l  nc~$ihors. t n c l u d i n ~  0 ~ ~ 3 1 1  O i l  C O I I I ~ ~ I I ~ .  
1Lo11ih;rrd Ayrcs B Co~i ipany ;111d Polar Oi l  Cot~tl>;rti)~. 
Tl lc rclincrh ~,rote>tcd tI1:it ;tfrcr I : r k i n ~  11ic v:!lu:thlc 
kcrosenc and sonic ~niacl i i~ic I ~ ~ l > r i ~ i i n l \  1ro111 ~ I i c  
c r u ~ l c  oil. 1io1liln: could hc done \ ~ i t l i  hucli ol~jcct lon- 
.il>lc Icftovcla .is ;;laolirlc csccl>t hurl1 Iltcnt. Au>;ly 
wen1 tltc \.nc;ll~oliists, n o  I<>ngcr \voulJ U d y o ~ i ~ i c   ZOO^ 

II1~111. 
A young Iciios. nnritcrl John D. f<oclcfeller :lIc,~i.$ 

wirh Iiis nssoci;rlcs i n  llic St;tntl:lrcl O i l  C101ii1~.tn) o f  
Clcvcl;lnd, builr :! rclinur) i n  Bicynnnc i n  1877. 
\Villiirt :I f c ~ v  ~ i ion lhb St:tn~I:tr<l ctlso tooh over I'reri- 
ticc Oil-20 cniployec\. 000-b.rrrtI-;I-d;ly c;~l>:lcily 
and all. .Solin D, and Irlencls h:id slolcn ;I ~n;rrcli 011 
l l ic cnlisc industry. grtrittg *o closc tu progrcsrivc 
Nciv York, \vhose ~>coplc pmh:~hlv ~)\!'ncd l l ic !nost 
Leroscnc Ia~i ips i n  a l l  lhs worlrl. 

Out  i n  Pctinsyl\~:rnin. not I:tr l ro i i i  ~ l t c  \\,ilcls o f  
l i t ~ ~ , v i l l c  nl icre C'oloncl E d w ~ n  1.. I1r;tL.c h > ~ d  drilled 
tltc \\rorld'\ Rrsl succc\sf~rl o i l  \\ell i n  IS5'I. 1v.n Illen 
sct out I n  IXbl) ru clialienpc St:~n~l.~rcl Oi l .  Scvcntccn 
l i~ t lcs  I3y1on U. Ucnson ,rnd Ivl;,)ar Rollcrt 1'. Ili)l,- 
kins drillcd dccp into tlie Pcnnsvlvalii:i oil l ic ld\;  
scvenlccn linies licn.\on ;!ntl Hopkins found nolliing. 

O i l  llooded froi l l  tltc c:rrrli 011 lltc cightec~it l i  try 
i~ncl the partners II;ILI a plc;~sonr new prohleni: ~ i i a r -  
kcl ing ~ h c  g ~ s h i n g  rlclle5 Ho\ving  bout tltcir fcct. 
Thcy agreed lltc hesl salcs countrv 1;r)' 31 tidewnter 
and tlil ls established l l ic ir  T ide Wntcr Oi l  ('oliipnny 
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reiincry ;it Bayonne, only to find that competitors 
controlled the riiilroads. Accordingly, railroad lines 
refused to carry Bcnson-Hopkins crude. 

The oil world scoffed when news leaked out late 
in 1878 that Tide Water liad decided to build a 785- 
mile pipeline over the Allegheny Mountains, ovcr the 
lesser hills of New Jersey and under Newark Bay all 
tht: way to Boyonne. Less than a yeer later, nonelhe- 
less, piped crude !lowed 110 niiles over the Alle- 
ghenies to Williamsport. Pennsylvania. 

Jersey Central Railroad then agreed lo take oil 
froni Willia~~tsport to Bayonne in lank c;irs, and be- 
lore the end of IS79 tlie brash young Tide Water 
Corlipany liad i~cqoired the Ocean, Polar and Lom- 
bard Ayres refineries in Bnyonne. Standard, shi~ken 
by the audacity of little Tide Water. fo~tght back. 

.John D. Rockefeller and friends had tlie Inoney to 
build b~gger and hetter: hy 18SO thetr pipeline 
stretched 400 miles from gushers at Bedford, Penn- 
sylvirnia, lo Bi~yonne, being the lirst ptpelinc Lo reach 
tidewater. Tlic last mile proved toughest lor Stand- 
ard 011 Comp;~ny, since n~ounti~ins and rivers could 
not cause nearly [lie trouble created hy the uncooper- 
ative Inayor of Bayonne. 

(Zentral Rallro;~d bitterly fought tlic ncw Standard 
Oil pipeline. Bayonne's mayor. possibly out of the 
purest of niotives, vetoed a council lesolution per- 
niitting Si;~nd;lrd's pipelinc ;I right-or-way tl~rough 
30th street. Stanklrd Oil, illso possibly will1 the pur- 
est of n~otives, ci~nipaigncd aetively in the next 
election; the good people of Bi~vonne elected a nlayor 
and a council friendly to t l~e  oil conlpany. 

On !he evening of September 22. ISSO, the pe- 
troleuni-niinded Mayor and Cooncil passed an ordi- 
nance creating a pipeline right-of-way in 30th street. 
A Iilesscnger ruslied the ordinance to Standard's 
yards, where 300 men waited in the red glare of 
their kerosene I:~nterns. By dawn trenches had been 
duz. pipe Islid and trencl~es filled in again, even be- 
fore thc city poplilace (or the Central Railroad) 
h e \ \ ,  an ordinance had heen considered. 

Tide Wi~ler's pipeline finally inched into Bayonnc 
in IS88 and the oil war settled into niore or less 
friendly competition. with rooni for all. Tank steam- 
ers carried relined oil outward in their steel holds 
and sailing ships put oil-filled wooden harrels in 
tlieir holds to take abroad. Close to home, kerosene 
sto\'es became a popular extension of the warmth of  
the parlor stove or ;I sumnler subslitutc for the 
k~tchen cook stove. Steam engines and big machines 
used niore and more petroleum lubricating oils in- 
stead of the whale sperm or lord oils of an earlier 
day. 

Just ovcr the horizon, if any one listcned and hc- 
lieved, a new faetor began to chug into the oil land- 
scape. The census writer of 1899 heard, believed and 
reported: "Tl~e rccent extraordinary growth of the 
automobile industry . . . has stimulatcd the de- 
velopmcnt of small internal-combustion engines of 
from thrcc to 40 I~orsepower." 

Four New Jersey oil refincrics produccd 8,600,000 
barrels of pctroleu~i~ products In that same year of  
15'19, with 6,200,000 barrels being "illunlinating" 
oil, 1,300,000 barrels being fuel oil, and only 1,100,- 
000 barrels being naphtlia or  gasoline (also known 
v;lriously as "lnotor spirit," "680 spirit." "boulevard 
gas fuel" or just plain "petrol"). 

But horseless carriages didn't turn the heads of 
good sound oil men. Look at the figures, they said, 
reasonably enough: only fi\'e autoniobiles built in all 
of IS95, only 22.000 built in tllc entire country in 
1904. Kerosene, that's our business, they ~nsisted ns 
tlley expended to tap bigger and better oil fields in 
thc South\vest. 

Stnndi~rd Oil Conlpany and Tide Water eniploycd 
a total of 3,000 men hetween the111 and rcfined 40.- 
000 barrels o l  oil daily in their Bayonne plants in 
1904. Bayonne correetly boasted that the longest 
pipelinc in tlie world-1,800 miles from Stand~ird 
Oil Company to "Indian TerriloryW--ended in [lie 
Hudson County peninsular city. 

Still, congestion n~oved in on Standard Oil, not 
o~ily in Bayonne but dlso at 11s big Eagle Works in 
Jersey City. l'he company lookcd longingly across 
Newark Bay and down the Arthur Kill to the ~narshy 
farmlands neilr Morse's Creek in Linden. Late in 
1907 Standard Oil Cornpan! bcgan to build its zprawl- 
ins nea, Bayw;~y refillcry' 

Baywny olfcrcd several advantages: rooni to grow, 
deepwater t:ansportalion, good railroad connections 

and a terniinnl on the Tuscarora pipeline which 
stretched to the oil fields of Pennsylvania, bloreovcr, 
the :ma had good petroleum refining know-how. 
centered in tlie old Borne, Seryn~scr Conlpany in 
nearby southern Elizabeth. 

Starled in 1883. the waterfront oil rcfinery of 
Borne & Scryniser had achieved world-wide markets 
by IS90 as [lie lirtn pioncercd in making a wide 
range of pelrolcurii lubricitnts to compete in a luhri- 
ciltlnp market long preiudiced in favor of whalc 
spernm and lard oils. Borne. Scryniser Company 
boosted its daily capacity from 300 barrels in IS83 
to more than 1,000 barrel5 daily by 1580. Today the 
conlpiiny is still operatinp after more than seventy 
yc;lm in business. 

All petrolculii refining in the East sulfcred in com- Nigh! trnrk pr t~rc~1.v  rrt Celi/orn,a Oil C o ~ ~ t p o n y  b, Prr th  
A,r~bov 
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pxrisun with St;ind;~rd Oil's Bayway refinery after 
tllc first still w;hs lit lllere in 1909. Every one recog- 
nizecl t l~e  v;tstners o l  the enterprise, yet few Linden 
lolks c;~lled the plant other than "Tom Glackin's 
kcrorcnc f;lutory." in dual tribulc to thc forcefulness 
of Gl;tckin, the h;hrd-driving, colorful Irish foreman 
:~nd In recognil~on o l  the principal Bayway product. 
Even in 1909 kcro.\cnc dominated t l ~ e  most advanced 
pelroleullh relincrics. 

But grudgiftgly or  olherw~se, only the most ardent 
ltorse lovers f;t~lcd to agree in 1909 that the auto- 
mobile Ihsd come to stay. Gradually the percentage 
or gaoline distilled from crude oil increased until 
Ihy Worl~i War 1 the motor fuel had pushed kerosene 
i~tto ;I secontlihry p1;tcc. 

World War I brought lant;tsticnlly increased de- 
nl:~nds for relined gn,oline and oil; the total export 
111' gnsoline rose iron1 4,600,000 barrels in 19 13 to 
13,500,000 barrels in 1918. The AEF  dourhboys 

a boy died in a five-day reign of terror. Out of the 
bloodshed eame enlightened petroleum industry labor 
policies, fortunately. 

Labor peace made the industry bound ahead, with 
the state making nearly 25 per cent of  all United 
States refined petroleum products during World War 
I. By 1919 New Jersey led the country in average 
number of petroleum workers with 10,175 recorded 
that year. The valuc of petroleum products, $250,- 
995.000, placed the state sccond only to California 
in the country as a refinery center in 1919. 

Postwar refining slumped throughout the country 
in 1923 as all European refineries, partic~tlarly Rus- 
sia's, picked up capacity and added to the huge 
American surploses of refined gasoline and fuel oils 
leIt over from the war. A definite indication of hard 
llmcs m;tnifestel itself in two prices announced at 
tile refineries: Gasoline, 71% cents per gallon; kero- 
sene. 7% cents oer callon. Those two had not been 

I 
- .  . - 

inllcd over t l~c  rutty Freneh roads in motor trucks that close in cost since Henry Ford put the automo- 
8s I I I I I C ~ I  ;IS tllcy w;~lked in the muddv fields. Over- bile witllin reach of most Americans. I 
Ihe:~d, tllc first w;~rpl;lncs sputtered and fought an 
;tcri:~l w;lr tl~itt forcc;hst the n;rture or things to come. 
This ;,I1 ;~dclctl tzp to yc;tt qh~:~ntities or burned $?so- 
Iln' i ~nd  oil, ~ I I I ~ .  :IS Lloyd G c ~ r g e  hilid. "the Allics 
Ilo:~lctl 10 victory on ;I s c ;~  ol'oil." 

live f;hctors cntered the picture to alter Nerv Jer- 
.;I.?'\ r r l i ~ ~ i r ~ ~  setup bct\~e(.~t 1000 and 11120. In thr 
lirat pl;~cc. o111cr comp:rnics built New Jcr,cv inst:rll:l- 
lion5 lo co~npcte witl~ Standard Oil Cornp;tny :tnd 
l ' i~ lc  W;rlc~-, secondly, violcnt Iihbor unrest in Bihy- 
onnc \eriol~sly thrc;ttuned the stnte's pctroleuln in- 
dustry in 1015 ;tnC I'll(>. 

Il;~yonztc col~ti~ttle~l ;I favo~ed spot 1'or o ~ l  \rorA.: 
C;uI1 R c l i n ~ n ~  Company built 3 tel-~nin:rl p1:hnt (in 
clTcc1 :I w:~relholtsing and distribution celltcr) in the 
city In Ic)01. :~nd  tltc 'l'cxns Company addcd its 
Icrn~initl pli~nt in ILj10. Ilonln  long thc Del;~w:hre 
I t~vcr  tlhc \'ihcu~~~n Oil Comp:tny  low Socony- 
V : I~ I ILI I I I )  huilt ;I lltodcrn refinery at Paulshoro 
(Glot~ccstcr Col~nty)  in 1'117 with ;I 20.000-b:~rrcl 
clihily ca1l:hcity. ' l ' l~c W:lr~~cr-Uuinl;~n Comp:~ny st;lrted 
;I al~tihll rclincry :1t Linden in 1912 (whicl~ Cities 
Scrvice bougltt in 1037 I .  

Ilayonnc strihcs in 1'1 15 i~nd I U  16. involvin? tllou- 
r:!httls of  \vorkcrs ;ht St;~nd;~rd and Tide W;tte~-. etcllcd 
t l ~ c ~ ~ ~ s c l v c s  into I:~hor history bccnusc of  thc tlnprec?. 
ilcntccl hn~t:hlily ;tccorded tlhc strikers at t l~e  I~ands of  
known cri~h~ini~ls hrougl~t in to break up the n,;tlkl>t~t. 
Pc:~rl Ucrpoll. self-\tylcd "Ktng of the S1rilehre;tk- 
?I$," )>:lid I>). llle ~olllpilllic~ 10 lead ;I frontill ihtti1c1 
o n  t l~c  \vc~rkcr\. pos~ihly \rent bcyoncl tllc i~tstrllr- 
tion\ 01' lhir \hlpcrlor.;. /I1 .In). r:lte. ll~rce strikcrs 311~1 

Not tl~at the petroleum industry faced collapse. 
Standard Oil had puslted its production lo 180.000 
h;trrelr daily at its Jersey City. Bayonne and 13;lyway 
plants (80,000 barrels daily at Bayway alone). Only 
Tide W;~ter canle close to Standard Oil in production 
wit11 36.000 barrels refincd each day in Bayonne in 
1923. Figuring evcry barrel to hold 42 g;lllons, it can 
be seen [hat the relineries kcpt busy. 

1ncre:lsed use of home oil burners in the 1920's 
got the pelroleun~ indostr). rolling briskly: gasoline 
p~~slhecl the induhtry into high gear. Pressure stills 
made more and more gnsolinc av:~ilohle out of  c;tch 
hi~rrcl oi crude oil. and, pnrticulnrly pertinent, led to 
continuous opcmtion without frcqucnt shutdo\\,ns to 
clean equipnpent. 

-cr .IL .k. ~ng" coils, designed to reline crodc oil under 

very lligl~ pressure and great Ileat, began to replace 
the old lo\\,-pressure stills as the 1920's wore on. 
I'or the user of gasolinc those coils meant ;I l~ igl~er  
~ r d e  product. Charles A .  Lindberplt, when he 
~pointecl the propeller of his "Spirit of St. Loui," into 
tlhe !%'in(l in May. 1927, had the secure feeling that 
his ~rnproved 75 octilnc gasoline wolhld help lhint 
makc Paris. ("Regltlar" gasoline at any st;~nd;lrd- 
hrnnd pllnlp today Ihiis an oct:tne rating wcll above 
lhnl ol  the fuel oscd hy Lindbergh.) 

13y 1930 New Jersey lllhd hegun to slip in relation 
to the rest of the country in pctrolellm refinin?. Not 
1It;ht the sti~le's c:tpacity declined; mther it increased. 
hot not ;IS ritpidly ;IS Texas and Californin. where oil 
Ithen huilt new relinerics close to the spouting wells. 
Still, Nen Jersey conti~hucd fourth in refining c:tp;~city 

nationally in 1940, with a daily average of 255,950 
barrels. 

World War I1 again threw New Jersey and all 
Eastern refineries into welcome relief. Nazi sub- 
marine packs haunted the Atlantic coast and sent 
loaded tankers plunging to the bottom. Surging seas 
washed over the wrecked tankers and splashed great 
hlack crude oil smudges over the entire Jersey coast 
as grim reminders that not all the war was being 
fougl~t .3,000 miles away. 

The government placed its fullest resources behind 
building the "Big Inch" and "Little Inch" pipelines 
from Texas to Linden. The 1,363-mile "Big Inch" 
came first, and !hi11 24-inch pipe brought oil from 
Longview. Texas, to Linden in August, 1943. When 
the last oil flowed through the "Big Inch" on October 
IS. 1945. the pipe had brought 260,750.000 barrels 
of petroleunh (including refined products as well as 
crude oil) to the E,tst. 

"Little Inch," n;~mcd because tlhe 20-inch diameter 
of the pipe was less than its predecessor, stretched 
overland 1,475 miles from Beauntont, Texas, to 
Linden. This line held 2,000.000 barrels of oil, 
flowed at the rate of 121 miles per day and took lZ1h 
days for a given prodr~cl lo flow from Beaumont to 
Linden. The first petroleum product via "Little 
Inch" reached Linden on March 2, 1944, in the 
midst of a severe Fuel oil shortage-and, ironically 
enough, throughout Ihe first day a nnphthn cleaning 
fluid mn from the pipe. Happily, fuel oil for North 
Jersey burners soon inched its way through the 
smte and out of the ltne at Linden on March 3. 

Natural gas replaced petroleum products in both 
"Inches" after prolonged legnl bickering follorving 
World War 11, but the two great pipelines had served 
the nsttion well. Not only did they bring fuel oil to 
cold N'lew Jersey homes, they also hrought aviation 
g;~soline for relatively easy tr;hnsshipment to fighting 

Crnrrol  tira. n/  tlapwa? Rrlmrry,  brgrsr in NPW l ~ r s e y ,  ,rilh (I doily copocily 01 150,000 barrels. 
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had been making aspllalt at  its Perth Amboy plant. 
Since 1947, California Oil Conlpany has  spent $100.- 
000 ,000  expanding the plant's capacity to about 
60,000 barrels of crude oil a day. Everything new 
has gone lnlo tlic plitnt-"cat" cmcker,  tankers, 
storage tanks. stills-to develop the refining of Calso 
products in New Jersey. California's products range 
from aspltalt to aviation gasoline, with motor p s o -  
lines. kerosene, lixl~t Iuel oil and bunker fuel oil be- 
tween those extremes. 

Texas Cornptlny went across state lor its newest 
refinery, choosing 1,600 acres of wide open land 
spread over 2 %  niiles o f  waterlront on  the Delaware 
River at  Wcstrille, just south of Camden. T h e  
spreading site had once been Washington Park, an 
;~~i iuse~i ien t  place noted throughout tlle Pli~ladelphia- 
Camden area from IS95 until fire leveled the park 
in 1909. 

S t a r t ~ n g  completely from scr;~tch, as no other New 
Jersev refinery has done  since tlie turn of the cen- 
tury (cvcn Calso incorporated the old Barber build- 
i n p  into ils operations a t  Perth Amboy) .  Texas 

Drr~lvbzp cnrde oil s o ~ n p l e  I r o m  n Boywny srorojie rortk. C o n ~ p a n y  built what has been c;tlled a "picture 
men in Europc. Moreover,  the much-debated pipe- refinery" because of tlie neat I;~youl o f  buildings, 
lines also made  a substantial orofit [or the rovern- crackers, stills and storaze tanks. T h e  new refinery - -. 

nlent, a fact usually overlooked by critics of the two 
"inches." 

T h e  petroleun~ industry, matured by the depression 
and tested by World W a r  11, entered the years fol- 
lowing V-J Day with facilities far beyond the  com- 
prehension o f  those who lived in the days of T o m  
Glackin's kerosene faclory. F o r  one  thing, refining 
reaclied a new high with the introduction o r  cat;tlytic 
unlts. a development wherehy a catalyst does nlost 
or the "cracktng" (refining) o r  crude oils into gaso- 
line under lower pressure, thus permitting tlie manu- 
facture or I~ igh  quality gasoline at  low cost. Catalytic 
cracking also permits the recovery of  more gasollne 
pcr barrel of crudc oil. Today  Elso's Bayway refin- 
ery has the biggest "c;ttV cmcker in the world, wllilc 
another "cat" at  Tide Water in Bayonne has estnb- 
lislied world records f o r  tlie longest initial run and 
the longest continuo11s n tns  for a cracker. 

New Jerssy'a role in World W;lr 11 also cnuglil llle 
attention of two other major con~panies.  California 
Oil Co~l lpany  and  the Texas Co~l ipany .  whiclt moved 
refilling operations into t l ~ c  state in 1947 and 11)4'). 
rzspectively. Together tliesc plants represcnt the very 
newest thins in oil refining and bctwccn them they 
have ~ncreascd  the st;rtc's relining c;~p;icity by 125,- 
000 barrcls daily. 

Calitorni;~ Oil came to New Jcrsey by buying out  
tlic old B:~rhcr Aspllalt C o n ~ p a n y .  which sincc 11103 

went "on stream" (began operntions) late in 1949. 
Every refinery in New Jersey is in the midst of 

expansion; as one  plant superintendent pui it, "Re- 
fineries are always expanding." T h e  sti~le's refining 
capacity has nearly doubled in the past decade, from 
a daily capacity o f  about 250 ,000  barrels in 1945 to 
ltiore than 475.000 barrels today. 

ESSO'S Bi~yway plant is far and away the biggest 
refinery in New Jersey, with a daily capacity of 150.- 
0 0 0  barrels ( 4 2  gallons each)  o r  6 ,300 ,000  kallons 
daily. One  fact concerning the Bayway refinery brings 
home a renson for  locating on  deep water other than 
to pro\,ide ship channcls for heavily laden tankers. 
B;lywny uses enough s;llt water daily to equal Ills 

;!mount o f  fresh water needed every day by Pl~iln- 
delphia o r  Detroit. the water being oscd to cool re- 
lined products after the trenlendous Ilenls used in 
converting erude oil into its itsable coniponents. All 
rcfincries use great quantities o f  water, in proporlion 
to their production. 

Esso's othcr m ; ~ j o r  New Jersey refinery. a t  Hay- 
onnc, is n rpecialty pl:lnt. with its mi~jor  output being 
;~splialt. I i~hrlci~ting ails for industri;~l uses, and war .  
Tlic Bi~yonne refinery processe> 2.500 b;irrels o f  
lubric;~nts. 5.000 barrels o f  ilrphalt and  560 ,000  
poonds o f  w;ts dally. Possibly the w a s  production 
IS [lie ~niost striking to tlic ;lverage person, par1icul;lrly 
whcn it 1s rc;~lizcd that Esso makes 10 per cent o f  
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the world's annual wax consumptian at  its Bayonne 
plant. 

Unlike Esso's specialization, T ide  Watcr makes 
nearly every type of petroleum product in its Bay- 
anne  refinery (excluding only w a x ) .  T ide  Water has 
come 3 long way since the days when Benson ;rnd 
Hopkins dared push their pipe line from the rnoun- 1 t r i m  to the seii, and now the truly "tidewater" p m  
of rhe company can handle 75 .000  barrels of crude 1 oil daily in Biiyonne. 

Perhaps the ]nost diversified refinery in the state 1s 1 that at  Paulsboro, where Socony-Vacuum l~terally 
rn;lkes everything in the petroleltin field-asphalt. 
was,  fuel oils, gasolines, petrocliemicals. Socony- 

I Vacuum is one  of the very few refineries in the coun- 
try processing evcry product,  since most speci;~llzc 
in selected crudes (low w;lx. low nsplialt. etc.) .  

One  hallmark of the pclroleuni industry in the 

/ state is the concentr;ttion of researclt activities within 
New Jersey, two notable examples heing Socony- 

1 Vncuu~ti 's  research laboratory a t  Paulsboro and  the 

enlists within thc ststc have explored. and continue 
to explorc, llie pctrolcu~li  inclustry in a range cntcnd- 
ing f rom the in~provernenr of high octanc gasoline to 
the production of synthetic rubher,  syntltctic alcohol 
and  synthetic toluene f o r  use in explosives. This 
phasc o f  tile industry will hc given broader attention 
in a later chapter on  general rcscztrch aativitics in 
New Jerscy. 

Naw, wit11 the ~ ~ e l r o l c u n ~  industry wcll past  the 
midpoint o f  the twcntictli century-yet less than ;I 
century since Colonel Drake  struck oil In Titusville---- 
New Jersey is rolidly est;~blislicd 21s a 1c;tding pc- 
troleum state. Its seven rcfincries \have ;i total C:I- 
llacity exceeding 475,000 hi~rrcls d;lily (42-gallon 
barrels). This ligures o t ~ t  ;~nnu;~ l lv  to iibout scvcn 
billion gallons o l  e\'ery known pctrolcuni product. 

Yet, not one  drop of oil comcs Irom ;I New Jcrscy 
oil well 211 tlie niorncnt---and don7 huy iiny stock in 
;I company proposing t o  tap  an ellcgcd oil lielcl in the 
state. At le;~>t, not without consulting your brokcr. 
Oil wells in New Jcrscy a rc  p o s i b l c  bul. ;lt tlic nio- 

I Esso Research Center in Linden. Other con~panies  rnent. not probable 
I n~aintain research activities, too, and laboratory sci- 

I T ~ E T , I I B I  II,/UI,PICT (11 Calilomio's Perrlz Arrtboy refinery. T w o  o/ Tidr  IVerer's pear  rotrnd srorope ranks nr Brryonnr 
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BIIW o be//er ,,ax,.\rl,r~p,. the olrl ;~dvice ~ o e s ,  and 
the world will beat a p;ltli\\,ay La your door. Sli;lhe 
that truistn \\ell. blend it rvitli a bit of Thc-World-ls- 
At-Tlie-Crossroads tllume and Ilierc emerges the 
lradilionnl c o n i ~ n m c e ~ n e n t  address, with every word 
just as true today as it iv3s fifty years ago. 

Tlie fact is that tlie world II;IS always sought the 
ti:~urative better nlousetmp. o r ,  more particularly, tliz 
type oI  mind capable of  developing il. T h e  same un- 
canny ~nenlal processes required l o  Improve method% 
of snaring a rodent can also ni;ike ;I superior let 
plnnc o r  a better antibiotic. 

Today. of course, mice serve far greater scientifc 
purposes than merely testing new trap.;, h ~ t t  the basic 
philosophy o l  the improved mousetrap is still bound. 
sound enoagli to make industry beat a very signilicant 
pathway to the bright doors o l  l i ~ ~ n d r e d s  of research 
lnboratories spread tliroopliout New Jersey. 

No otllcr state tops New Jersey in tlie m;ignitudc 
and diversity of research carried o n  \n niorc th;in 
400 labornlories located within tlie rlatr .  Tllr  sc;~rch 
lor bettcrnment is everywhere in New Jersey; it is 
found in unprepossessing old buildings in the cities 
and in shiny new laborntories on tlie most handsome 
of tlic suburban hills. 

Somewhere between 12 and 15 per cent of all 
United Starcs research is carried on in NFW Jersey: 
no onc  can say for sure how much. Secur~ty  rc;ula- 
lions. conlhined with tlie elusive naturc of the q11;lrry. 
make it bard to ensnare research in enact statistic>. 
Still. settle for 12 to 15 per cenl-and t l ~ n t  means 
about one-sevcnth of all national rcsearch is crammed 
within a state occupying only 1/370 part of the 
country. 

. r l~~ios t  ;~s ior i~ ;~t ic  to say tli;~t M.I?SIC IIIOI?C,V I.? i0c11t 011 

rcsc:~rcli. ilicrc industry tlirivc\. 
'l'hc enlire concept til the roc;ircli Iklburatory ;la 11 

is now kno\v11 IS a p l i c ~ l a ~ n c ~ ~ o n  o i  tlic I;~sr Ilii~ry ye;lrs. 
It' iherc :ire ~ndus~rinllsts \\,ha hcgn>dsc lllc i~iiport- 
ancc o f  rcsc;~rch. their voiccs ;ire 1101 loud Q u ~ l c  silll- 
ply. ant1 over iilitl nllo!'~ :~llruisnl, in 1od;iy's cnmpu[i 
five c c o ~ ~ o l l ~ y  ;I co i i~p;~ny cillicr spend> Iil<mcy ~ I I  I<- 
xarc l i  or f:111s Ochilid 115 riv:iIs. 
1 \\,o iliinps have particnlnrly clinmcicrizcd r ~ c w  rc- 

search lnboratorics in rlic p;151 tuw (lccadcs--qu~ct 
loc;~Lio~~s in tllc collnlry, ; ~ n d  n f ;~ t l~er ing  tcrgerlicr 0 1  
many scientific and tcclinical sk~l l s  tn nork  its ;I tc;io~. 
Tliesc arc nor ncw ~ i o l ~ o n s .  Tholn;!., A Fdison's licr- 
nldcd Mcnlo Park I:ihoralory had hotli ol those clcsir- 
nbles way back in I S 7 6  

Tlierc arc 1im;111?. \i,lio believe III:II  Lcliso~i's grc;llcsl 
contribution to thc warld \\;IS Iiis c o n c c p ~ i o ~ i  of  :I 

Iiiglily or@anizcd rcse;lrch k~borntory. N I ~  o ~ i c  clsc harl 
soccccded bclorc IS76 in clrawing togctlier briglit 
n ~ i ~ i d s  and skilled l~alids to 11ol i~ivcntivc~lcss nn ;I 

production-line basis. 
Edison dclibcr;ilely >ouplll a j~c;~cclul spot ;IS the 

location of tllc world's firit rcsc .~ lc l~  I;~hor;~lury. 1-lc 
Iou~id  it o n  n high hill in blcnlil Ptrk. tllcn *;cnpincly 
antiou~lccd Iiis i l~ tcnl io~i  to spccd 1111 i~ive~itinp. He 
cnvlslonctl ;I rnlllor itl\,clltioll cvcry lcn d o l r .  .c ~n;tjul 
il?venlion evcry sin aio~iths.  

'T l i~~s .  out of the niousc-lilled fi ,~rrct ;i11d illto hriglit 
cleall roolns cnnic the sclcntlst. Erlison >urrou~i(lc~l 
li~nisclf \vill~ hlgli lcvcl kno~vlcdgc. I-lc lii~.cJ cl~c,nisr>. 
engineers, model mnkcrs, tllcorcticol siicnii>tb, n\.tll$- 
e ~ ~ i ; ~ t i c i ; ~ n s  and skilled niccll:~nics. l l i s  lorcc totaled 
sixty-one men, dedicnrcti to rhc coollcrativc p~rrsttit 

Research and its close cousin, de\*eloprnent, are of i~ivenllon ;and prcsu~i~ably  Iiappy to Ix: 111 tlic quiet 
the real keys to the current level of  %5,000,000,00U Jerscy hills wliere slrawbcrries bloo~iicd in June. 
in ril lui of  goods r i~mulac tur rd  mnualiy in New I r r -  Tcnii-i-ork p i id  a i l  m d  111ore than 300 sep;~r;ilc 

- sey. More importanl, work going o n  in laboratories pntc~lts rcsulred from work a t  Mcnlo Park bclwccn 
- today bodes well for tomorrow; research is to  indus- 1976 and 1882. Tl>rcu ol 11iose p;iIenIs--for lliC 

try what spring rains are to summer pastr~relands. It's phonogmph, the eleclric Iiilnp and tlie "Edison El'- 
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feet," the forertrniier of  thc radio tnbc, clcarly etched 
Edison's nome into tlle anrials of science. 

Certainly Edrson had no corner on research. Ed- 
ward Weston's Newark laboratory, for example, pio- 
neered American measuring inatrunients. Scientists at 
Kenvil adva~rced the knowledge of powder making. 
With rare exceptions, however, industry did little re- 
searcll w~thin its own domain. Why inlprove methods 
or products, industrial heads argued. when what 
grandfather bought still sold readily to his ~mndsons? 

Industrial li~storians credit E. I. duPont de Ne- 
Inours Conipany \\,rth estahlisli~~lent in 1')02, of the 
first important Anicrican industrral research Inborn- 
tory DuPont cllose a New Jersey location for that 
installation too, setting up the new facil~ty at its Re- 
pauno dynarnirc plant in Salem County. 

It can h.irdly he said Illat the dllPonts plunged 
recklessly into research, since only six young chemists 
crossed [lie river f ron~ Wilnlinfton to Repauno. No 
particular fa\'ors were accorded the scientists, citlher. 
Tlicy carried all their equipnient will1 them-two 
sm;lll cases of glassware. ;I lew chemicnls and :I rnicro- 
scope. 

World War 1 stlocked industry into intensified rc- 
senrcl~. particularly after national leaders awoke to 
the fact that Germany's go\,ernment-enco~~riigcd lab- 
oratories liad given the Kaiser a bi_e drop on the 
\vorld. Out of tlie first n~;ljor world war came the real 
seeds o f  organized industrial inquiry. Still, researcil 
enpendit~tres in the cntire United Stlrtes in 1920 ~prob- 
ably did not esccetl $300,000,000 per year. 

World War 11. for all its tragic irnplicntions, iinally 
brought hrnerican rese;rrch and dcvelopnient into full 
Ilower. Loboratorie, found irns\vers to secnlingly ~ n -  
soluhle prohle~~ia. Keady supplies of government nlon- 
cy encouraged cven ver!, smilll tiran:, to expllnd re- 
search progr:rms. Germany's ndmltted scientific skill:, 
called For an all-out Inhoratory fight, a light every hit 
as intportant (even i f  not as pcrson;rlly distressingl 
as strr~geles in front-linc loxlloles. 

Today industry has cxpanded research c\pendi- 
lures ten-fol~l ovcr \\,lint they \\,ere three dccadcs ;l:o. 
Industr~sl surv~\.al is as simple ;~nd ;IS expensive as 
that at the mid-po~nt in tllc rrr,cntietlh cerltllry. Tlte bil- 
lion:, of dollarb spent lor scientilic knom-ho\\' have 
pilid off; niore tliiin 5 0  per cent of pl.od~cts in CUIII- 

Iiion use today were not even known fifty )'cars ago. 
Soniru-llel-e hetwcen 'S 150.000.000 and $200.000.- 

000 is poured into New Jersey rese.ircl1 insrallatiorls 
every ye;lr. Tliose sun].; are aprend over :I \vide geo- 
graphic nreu. into ;ibout 150 separate n~tcniciyitlitics. 
Tlley are spread over a broad product arcd. roo-- 

ics, cot1i111~1nications. textiles, metals, explosives, 
pharmaceuticals, chemicals. plastics, rocket motors, 
eleclric I:lmps, air conditioning. Whatever rhe prod- 
uct. it is almost surely undergoing research in New 
Jersey. 

The airplane is a good example of wllat Ne\v Jer- 
sey science is doing about tomorrow. Engineers who 
Ilave pierced the sound barricr owe moch to New Jer- 
sey aircraft skill. 

Curtiss-Wright Corporation has centered a size;lble 
portion of its searcli for better airplane engines and 
propellers ~n New Jersey. The firm's new power in- 
quiry is spread through turbo compound motors, tur- 
bolsts, nrld the ram jet. The ram jet (the " F I ~ I I I ~  
Stovepipe") is the 1;ltrst ;hn~iounced Wright enginc ad- 
vance. Capable of \vithstanding temperatures os lhigh 
as 3.000 degrees F., the "Stovepipc" has no nloviilg 
parts and is at maximum efficiency at speeds between 
1 .SO0 :~nd 3,000 miles per hour. It  is rcasonahle to 
zrssunie that engines destined to nlake the ram jet old- 
f oah~oned . '  arc on the dra\ving board or in cngineering 
minds at Curtiss-Wr~ght. 

Curtiss-Wright is not the only onc lien1 on putting 
1112 niere speed of sound into the aeronautical foot- 
dragging clitss. The M. W. Kellogg Company in Jer- 
sey City is in the niidst of higllly-secret work with 
ram jets. Up in the hills of Morris County, Rcnctron 
Motors Incorporated is deep in rocket rcse;rrcli 2nd 
devclopnrent. 

Reaction rockets alrcady havc tlirusc cxperiniental 
;~ircr;lll far beyond the speed of sound and li;~ve car- 
ried Navy Viking rockets aloft at 4,100 miles pcr 
I~our. A:;~in, those are announced achievenlents; ob- 
viously rockct scicnce looka :rliead. Reaction Motors 
will base its look ~~ l l ead  in :I new $2,500,000 research 
I;thor;rtory under construction in Denvillc ne:rr the 
Kucka\v;~y To\vnship Ilne. 

E\'cr? jet or rockct devclopnlent br~ngs incredible 
new pruhle~lis. of course. snd the Janles Forrestal 
Rese;~rcli Ccnter at Princelon Uni\,ersity is concerned 
with those problems. Mort tlhan 500 Forrcslel Cen- 
ler scientists end assibtirnts are easing tlte rocket into 
t l~c  fut~irc. and finding that tlie l:!nd at the otlier side 
of the So~lnd Bar~icr  ha, corllplctely rcpealed most of 
llic I;t\vs relating lo such old-fashioned airpl;ine 
specds as 300 to 400 ~n~iles per Ihour. 

Since ~nirnkind has only just craslled the Barrier, 
tlicre is mucli to hc lcarned and much lo be developed 
if s~rpcrsonic speeds ;ire to bc of any pmcticnl use. 
Forrestal Rcscorch Center is s t~~dying rocket and jet 
motors in specially-constructed buildings on t l ~ e  
shorcs of Lake Cnrncgic. Two uniquc wind t~~nnc l s  

food. television. petroleunr. electronic\. acrodynam- ; ctln s~iil<~l:~tc :~ltltude from sc:, level to 100.000 fect. 
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B,rryl.covcrcd glorr cloth ir rr.sld in &so nlbber recrioll /or 
fcnrtk itr~~,zgrl8 prior lo  r lJE in irrigolion ditcl!. 

otlier chemical co~nnlod~ties. 
Fortunatcly for New Jersey, since therc is every 

illdication that cllcmic;~l research ni;~y hold i n  its lcsl 
tubes much of ton~orrow's way of lifc, the state is the 
center o f  niultifold chemical laboratories. Most o f  
tlicre arc centered in the teeming industrial ;areas of 
Ehses. I lnion, Somerset. Hudson and Middlesex 
co~~nties. 

Chenlic;ll resc;~rch plcked 11p pace anli~zinely i n  the 
early 1930's. in the midst of a depre~sion th;!t mitde 
n1;lny ;In ";~ll-eggs-in-one-hasket" iladustri;~list col- 
1.1pse. A t  a time when many industries wondered i f  
the sun would ever shine again, chenlic:~l houses uscd 
thcir I ;~h~ratorics to start rolling back the clouds. 

Untold ~nillaons of dol l i~rs of risk capitill went into 
Jcrscy ph;~r~ir;accuticnI research. Alerck L Company 
started ;I vast progranl in 1V33. and runn afterw:~rds 
n ~ h c r  p l i ; ~ ~ ~ ~ a c e a t i c a l  houses hegan exploring thcir 
own destinies-lir111s like Schering in DloomReld. 

Hcil1111;1n-L;~Rocl~e in Natley. WornerrChilcott in 
Morris Plain\. E. R. Sqaibh in New Brllnsnpick, 
.-\1neric;1n Cynn.l~nid in Bound Brtioli. and Ciba Plinr- 
maccurical Coinpm~y in Sun~n~ i t ,  to mention n (ex. 

i 

M A D E  I N  N E W  J E R S E Y  

Thus capital risked at the worst econon~ic pcriod 
in i l l 1  American history, paid off, and doubly, in great 
new life-saving miracle drugs and in profits for the 
invertols i n  research. The Jersey-developed health- 
givers-sulf:~ drugs, streptomycin, cortlsonc, vita- 
~nins, hormones-are well known. ~ncreaseh coni- 
pany income can he proved as well; recently, by way 
of illustration, ~ h c  Schcring Corporation of Bloon!lield 
announced that 65 per cent of its gross 1953 income 
came from products developed since 1948. 

Du  Pont conip:lny'.r research is a I i ;~l ln~ark of  the 
t\\,enticth ccntury. and New Jersey remains vital in 
clu Pont's esplorution of hetter living through cheln- 
istry. Du Pollt cxplosivcs research is still cenlered ni 
Repaano and smokeless powder research is carried 
out in laboratories at Gibbstown and Carney's Polnt. 
hlorc than 1,000 persons are engaged in du Pont's or- 
gmie cheelnistl-y research, all o f  it located at Veep- 
watcr Point in S;lleln County. Color research is cen- 
rered i n  Newark, photo products research is based in 
Parlin. So du Pont rccognizss the value of New Jeney 
as a research spot ;Is much as it did in 1902. 

Much of tile nation's high explosive know-how rc- 
mains alive in Ncw Jersey. at du Pont instnllation~. ot 
Hcrcules Powder Company in Kenvil and at Pica- 
tinny Arscnal, Lake Denm.~rk Naval h~n l l ~un l t i on  
Depot ;and E.lrle Naval Animllnition Depot. 

M u d l  o i  cllemistry's attention is now devoted to 
pl;lslics. ;lntl in that synthetic area New Jersey is a 
national le;~dcr. A great deal of looking ahead in plns- 
tics is ~ o i n g  on in laboratories like those of  Celanese 
in Sumnllt. da Pont ill Arlington, Hercules at Parlln 
and Rurlington. Union Carhide and Carbon Corpora- 
tion (Bilkelitc) in Bloomfield. Anlerienn Cyanamid 
in Bound BrooA. and many other colnparlies. 

I t  y e s  almost without saying tIi:lt the many firnls 
contributing to New Jersey's hillion dollar annual 
chelalical business arc heavily engaged in research. 
Their I;lboratories are wcll eq~~ipped and numerous. 
T o  mention just :I fcw, there are important latlora- 
tories at An~erican Cyanomid i n  Bound Brook, Nop- 
co Chemical Company in Harrison, Allied Chemical 
& Dye Corporation in Morris Townsl~ip. General Ani- 
line B Film Corpor.rtion at Gr;~sselli, Heyden Chemi- 
cal Corporation at Fords and Ci;~rlicld. J. T. Baker 
Chemical Conipany in Phillipshur,g. 'Tlrerc are many 
others; these arc nlcrely rcpresentatisc. 

Eqllolly e \c i t i l~x  is tllc future facing the electronics 
industry, and here New Jersey probably i s  ;also the 
nation;al leader. The state has been otlt i n  llae lore- 
lront of clectronics development traditiun;llly. at lcast 
pi lr t~al ly becilllsc tllc Signal Corps center has been 
located i n  Monnlouth County since 1917. Ol>vioucly 
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features comniunicat;ons, since the L.iborstories are 
,ointly owned by A.T.&T. and Western Electric. Re- 
search into everything fro111 telephone handsets to 
wire and from switchboards to telephone poles goes 
relentlessly on. However. research knows no limited 
bonds, and from collateral developn~ents have come 
mucli of the fame accruing to Murray Hill. 

One of the best-known researeh finds of modern 
times is the transistor, invented at Murray Hill by a 
tcam of three scientists. The tiny, rugged transistor 
came out of persistent and pure research, and since 
Bell Laboratories first announced tlie device in 1948 
the transistor has been found capable of performing 
efficiently nearly all the functions or an ordinary v;~c- 
uum tube. 

Murray Hill scientists continue to explore nearly 
every avenue of communications and sound. The 
lransistor is widely used in telephonic communiea- 
lions, hut manufacturing licenses have made it avail- 
able for a wide range of electronics use. From Mur- 
ray Hill will continue to come better telephones and 
switchboards, better electronics devices, better sight 
and sound. Possibly evcn a better mousetrap may 
come from Murray Hill. Bell Laboratories in 1952 
developed a better electrical "mouse," a two-inch bar 
magnet with copper whiskers. The "mouse" can 
quickly solve more than 1.000.000 different mazes 
to find his "cheese," and he's higllly useful routing 
calls througll complex telephone switchboards. 

Bell Telephone Laboratories have been in New 
Jersey since 1926, coming first to a small laboratory 
in Whippany from where the first tele\,ision program 
was broadcast to New York in 1927. The Whippany 
phase 01 Bell Laboratories uork seldom gets the head- 
lines alloted to Murray Hill, since most of the work 
of the 1.500 Whippany enlployees is highly classified. 
It has been announced, however, that the Whippany 
laboratory developed the electronic "brain" of NIKE. 
the anti-aircr;~ft missile with the uncanny ability to 
track down and destroy a maneuvering enenly plane. 

The future of  the world seenis linked to nuclear 
firrion and Neu Jersey is certain to play a continuing 
role, just as it did in the production of the first A- 
bonlb. As an exanlple, two scientists, searching for 
a better lamp lilanient in the Westinghouse Lamp Di- 
vision at Bloomfield, devcloped pellets of pure uran- 
ium In 1922. Twenty years later, when three tons of 
uranium were needed for the Manhattan Projcct in 
1942, Westinghouse scientists found ways of boosting 
uranium production at BloomRcld from a few ounces 
;I day to 500 pounds daily. 

Another vital World ,War I1 nuclear contribution 
came fro111 the Princeton University campus, where 
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in 1935 Professor Hugh Scott Taylor "boiled" sevcn- 
ty-five tons of  water down to ten drops of heavy w;i- 
ter contmoing one part of heavy Itydrogn. Taylor 
and his co-workers labored around thc clock in the 
Frick cllelnical laboratory at Princeton to produce 
heavy w:itcr for the Manhatun Project. The proccss 
is still used today. 

Work on New Jersey college campuses is essential 
in the state's ovcr-all research picture Many highly 
specialized projects are in full swing at Princeton, 
Rutgers, Stevens and the Newark College of Eng~n- 
eering. The collcge researcher has one special advan- 
tage: he can usually pursuc his research with only 
casual concern as to wlletl~er his work will mean the 
d~fferencc between dividendsor no dividends. 

The industrial world of the next dec:lde or the ncxt 
several decades will not find New Jersey wanting, 
since research really works in terms 01 tomorrow. Tt 
has been estimated that all national chemical sales 
in 1970 will lind 60 per cent of their gross dollar 
value in products not even on the market today. The 
Sound Barrier has been only pierced, not riddled; 
there is much ahead there for tlie aeronautical indus- 
try. Petroleilm research is aiming at new horizons. 
Atomic energy is seeping into wider New Jersey in- 
dus1ri;ll usage today. 

Research hegets research, too. A new conception 
in the world of  aerodynamics, for exaniple, may call 
for a dozen new conceptions in allied fields. There is 
an interchange of  thought (within patent limitations 
and government security regulatrons) among scien- 
tists, whose essential goal is truth rather than dollars. 
New Jersey's acknowledged research orbit is destined 
to attract even niore research. 

Industrial research today goes far beyond imnle- 
diate profit, although quite naturally most business 
laboratory work must have its specific goals related 
to the balance sheet. However, a large portion of all 
industrial research workers engage in searches for 
basic truths which might or  might not have dollar 
value. The well-run research laboratory knows when 
to stop research before it becomes a hottomless pit 
or  a dry well, however. 

Often basic research leads to important new dis- 
coveries through chance, through serendipity, the art 
of finding things you are not looking for. Edison, for 
example, "found" the phonograph while seeking a 
better means of  recording telegraphic messages. 
Westinghouse scientists found an iniportant atomic 
need while looking for a lamp filament. Recently, 
Esso Research Center researchers found SR-406. an 
extraordinary lungicide, while looking for an insecti- 
cide 

R E S E A R C H  

Resc;lrchers long since lhavc proved thcir wort11 tc 
industry, through benefitting mankind generally, 
through making stockl~olders happy specifically. AC. 
cordingly, researchers today get the best: excellent 
cqlliplnent, trained co-workers, universitylike build- 
in:s set among rolling hills. Not that all researcll 
work is carried on in the country air; as a matter of 
fact, Newark has fifty-seven research laboratories 
within its bounds, and if there is one thing Newark 
cannot claim. it is clean, fresh country air. 

One iniporrant research element which gets vir- 
tually no public notice is the importance attached by 
scientists to the specialized libraries maintained by 
laboratories. Even the smallest laboratory maintains 
a minimum of 500 books, ;rnd Bell Telephone Lab- 
oratories has 45.000 catalogued books on its shelves. 
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It's nnybody's gucss, but it is likely ~ h : ~ t  close to 3,. 
000.000 highly tcchn~cal books are av;lilnble to [all- 
OralOry workers in New Jcrsey, 

Industry cvcr worries abnut wliat t11e morrow w i l l  
bring. No econoolist has yet Iri;~dc his mark by toll,. 

pounding tile [ormul;~: industry plus rescarcli eqllals 
continuins prosperity. Yet, it secms sound; industry 
pius research pullcd lrlany a firm our of tile Cireat 
Depression. Thc corollary. of coursc, IS tllat industry 
divorced lronl rcseercl~ nlllst collapse. 

Accordingly. with T h e - W o r l d - A t - T l ~ c - C r o ~ ~ ~ ~ ~ ~  
secking a young man who can build a beuer mouse. 
trap, it is econoniically comloriing to hnow tllat New 
Jersey has the rescorcli know-how. Tomorrow can't 
help but he better, whether or not you hold stock in 
an industrial concern. 





B A Y O N N E  I N D U S T R I E S ,  I N C .  
F O O T  O F  E A S T  2 2 N D  S T R E E T  B A Y O N N E ,  N E W  J E R S E Y  0 7 0 0 2  

January 3 1,200 1 

Mr. Michael Kenney 
New Jersey Department of Environmental Protection 
Division of Responsible Party Site Remediation 
40 1 East State Street, CN 028 
Trenton, New Jersey 08625-0028 

PHONE: 437-2200 

Re: Fourth Quarter Status Report (for October, November, December 2000) 
Bayonne Industries, Inc., Bayonne, New Jersey, 

Dear Mr. Kenney: 

Bayonne Industries, Inc. (BI) presents herewith the quarterly status report for the Westside 
Waterfront Interim Remedial Action (IRA) effort and relevant activities in the period October 1 
through December 3 1,2000. The Westside Waterfront (WWF) IRA provides for the monitoring 
and extraction of free product from five recovery wells and interceptor trench sumps which were 
installed at-risk by BI to control the migration of free phase product into the Kill Van Kull in the 
vicinity of Pier 1 and Pier A. This continues to be a very successful control initiative and the 
focus is now on long-term remediation of substantially contained residuals. 

We also provide in these quarterly reports the status of our site-wide free product monitoring on 
ground water, of Co-Gen area recovery activities, and of activities associated with the Platty Kill 
Pond and Canal. In these reports we try to keep your office current as well on the interim status 
of other Memorandum of Agreement (MOA) actions. We understand that your receipt of this 
interim information does not imply particular approval on your part of all of our initiatives sillct 
such will be sought separately in a manner consistent with the guidelines for the formal 
submission of such requests. However, we feel it is useful to give you this status on an 
informational basis and your continued review of and response to these reports is appreciated. 

Summary 

1. The Westside Waterfront 

a. Product Recovery - Free oil (product) recovery rates at the WWF have decreased 
from the third quarter, a routine experience due to the temporary system shutdown 
and draining necessary to prevent winter freezing damage. Free-product observed 
shoreward of the HDPE liner continues to diminish and product recovery behind 
and at the ends of the liner barrier is proceeding apace. Any potential for residual 



Mr. Michael Kenney 
New Jersey Department of Environmental Protection 
January 31,2001 
Page 2 

product seepage toward the Kill Van Kull is monitored on a regular basis; there 
has been no indication of renewed exposure on this front. 

b. NJDOT Storm Sewer - The closure of the NJDOT Storm Sewer was completed 
during this quarter. A section of the hTJDOT Storm Sewer was excavated adjacent 
to the HDPE liner. A new section of HDPE liner was put into place where the 
sewer formerly penetrated a section of the waterfront barrier curtain. The liner 
seams were sealed with clay and the area backfilled. This work completes the 
perimeter control of free product migration towards the Westside Waterfront. 

2. Platty Kill Pond 

The Remedial Action Work Plan for the Platty Kill Pond (PKP) was submitted to the 
NJDEP on December 20, 2000. The design includes the installation of a containment 
barrier wall around the entire PKP, stabilization/fixation of the residual materials within 
the pond, filling of the remaining void and capping, implementation of the provisions of a 
restricted Deed Notice, and remediation performance verification. Forward engineering 
as outlined in the RAW has been initiated at risk pending formal Department approval 
of the RAW. 

3. Platty Kill Canal 

A soil-boring program at the Platty Kill Canal (PKC) is scheduled to start in January 
200 1. The objectives and scope of work were described in the Remedial Investigation 
Addendum Report for Sampling Clay-Till, which was previously submitted to your 
department. The primary objective of the program is to delineate the low permeability 
clay-till under the canal. Shelby tubes and vibrocore samples will be collected from the 
clay-till layer and the samples will be submitted to a laboratory for analysis of 
permeability at several locations. 

4. Co-Gen Product Recovery 

The pilot operation of the recovery system at the Co-Gen facility began on November 21, 
2000. The system consists of two recovery wells, an oillwater separator and treatment of 
the water phase in the plant water treatment system. Oil is collected and recovery rates 
and volumes will continue to be reported in these regular Quarterly Reports. 

5. Free Product Investigation Work Plan 

The work outlined in the Free Product Investigation Work plan (FPIW) resumed in July 
with a different cone penetrometer (CPT) contractor. Yard 4 was completed after 62 
probings and several incidents where the CPT equipment was damaged. Free product 
investigation in other areas will continue after renegotiating the contract terms with the 
CPT contractor. After review of the Yard 4 results, a decision will be made as to whether 
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proceed with the CPT as a screening tool, or to proceed with a more conventional 
approach. In either case a report is being prepared that will summarize the results of the 
CPT work to date. 

6. Chromium 

The BI site has been formally designated as one of the "orphan sites" with chromium 
contamination for which NJDEP is taking the lead on control. Another investigatory 
round is about to begin and BI will collaborate in a manner that does not compromise the 
concurrent FPIW work. 

Detailed Commentary 

1. Status of Westside Waterfront Product Recovery 

Product recovery at the Westside Waterfront observed in the October through December 
2000 Quarter was slightly below average. This is depicted on the Product Recovery 
Summary graph (Figure 1) and is partly due to the winter shutdown on November 20, 
2000. A total of 5 14 gallons of free-phase product were recovered during the period of 
October 1 through November 20,2000. This brings the cumulative total recovered to 
approximately 42,030 gallons since August, 1995. The collection rate is apparently 
iinked to ciimaric conditions and where it is as yet premature to talk of downward trends, 
there are indications that we are approaching that point. 

Regular inspections of the Waterfront and liquid level measurements from the monitoring 
wells and recovery sumps in the vicinity of the WWF continue to be conducted by IMT'T 
personnel. These measurements of fluid levels made between the beginning of July 2000 
and the end of September 2000 indicate relatively low product accumulation thickness in 
the recovery wells and sumps in proximity to the trench. Only limited differences in 
product thickness measurements made during both high and low tide are observed in the 
monitoring well network, as had been previously the case. Groundwater contour maps 
for two events, high and low tides and are included as Figures 2 and 4 respectively. A 
Water LevelIApparent Product Thickness Measurements summary for all wells at the 
WWF is also included here as Table 1 and Table 2. The thickness of free petroleum 
hydrocarbon as measured in the monitoring wells is considered here an apparent 
thickness rather than a true or formation thickness of the same product located beyond the 
well and resting on the water table. 

Apparent product accumulations at the waterfront are illustrated in Figures 3 and 5, 
Apparent Free Product Thickness Westside Waterfront Maps. Beyond the HDPE Liner 
ends (at the gaps), Recovery Wells are now in place and operational at the east and west 
ends of the product curtain (the 45 Building Gap and near Walter's Bridge). As indicated 
in the tables, product has been obtained fiom these wells, particularly that in the vicinity 
of Walter's Bridge indicating the merit of their placement at these locations. 
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2. NJDOT Storm Sewer Closure 

Property transfer of the NJDOT Storm Sewer was consummated in June 2000. As 
discussed in the October 20,2000 Quarterly Report, BI conducted field investigations in 
the summer to determine the potential impact of closing the NJDOT Storm Sewer. The 
field investigations determined that water levels in the sewer were still being tidally 
influenced even after closing the tide chamber check valve. This is inconsistent with 
what was anticipated and indicated a leak in the lining the NJDOT installed in the sewer 
to prevent containment migration. 

The NJDOT sewer line was closed as 'follows: 

a. The tide chamber and manhole 8 were filled with concrete. This was completed to 
prevent water from the Kill Van Kull and groundwater infiltration in the NJDOT 
storm sewer from flooding the work area. 

b. After the concrete cured, a section of the NJDOT storm sewer was excavated. During 
the excavation it was determined that the integrity of the NJDOT storm sewer liner 
was compromised and not properly sealed into the tide chamber. Specifically, the 
concrete outer pipe was approximately 2- feet short of the tide chamber and the inner 
EDPE liner was not sealed at the chamber (see Figure 6). Tnis wouid explain why 
the water level in the NJDOT storm sewer continued to fluctuate after tide chamber 
check valve was closed. 

The section of the NJDOT storm sewer was then removed. 

c. The excavation was then expanded to expose the previously installed HDPE barrier 
wall. Plywood bracing was lowered into the excavation and joined to the existing 
barrier wall. New 80 mill HDPE liner material was installed on the landward surface 
of the plywood. The HDPE liner overlapped the existing liner and seams sealed with 
clay. Clean fill documentation for the clay is attached. 

d. Three quarter inch gravel was placed into the excavation to allow product recovery 
along the barrier wall. The area was then backfilled with excavated soil. Excess soil 
was disposed .offsite and disposal documentation is attached. 

At this time it is believed that the measures implemented effectively contain free product 
in this area of the waterfront. 

3. Platty Kill Pond 

Most recently we have undertaken forward engineering tasks to determine a final 
selection for a perimeter hydraulic barrier around the PKP. The details of this have been 
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formally submitted to your office in the RAWP. Preliminary findings indicate that the 
sheetpile barrier is preferred to the grout wall containment solution. A final decision will 
be made with consideration to your pending comments on the RAWP. 

The RAWP includes an aggressive schedule of forward engineering tasks with several 
critical path items that we request your team's feedback on prior to final approval. The 
feedback that we would like to receive and discuss during our meeting tentatively 
scheduled on or about February 14,2001 includes the following items: 

Containment wall selection and NJDEP approval criteria 
Sludge mixing approach @or permit considerations) 
Stabilization validation approach and criteria 
Soil reuse plan approach for canal and site wide materials 
Post remedial monitoring approach 

4. Platty Kill Canal Sampling and "Hot Spot" Definition 

Adherence to the demanding calendar prescribed in the PKP RAWP and the PKC RASR 
will require particular attention to several critical path elements. Several of these depend 
directly on the State's review calendar. An informal review of these can take place at an 
anticipated mid February meeting with DEP staff. Further investigation of the continuity 
of ;lie ckij; b~ttoiii a: thc Cma! is being undei-tzkei-i in eark Jm'r:&y as part ef m PuAkP.T 
preparation by the BI-ExxonMobil team. The Department has reviewed the particulars of 
this effort. 

Additionally, a rational approach to delineating "hot spots" in the canal sediments for 
which removal and treatment are appropriate, has been presented to the department 
earlier and is included here in as Attachment A for review and discussion during our 
upcoming meeting. 

The hot spot delineation is based on the containment solution proposed for the PKC and 
the solidification~stabilization and containment solution proposed for the PKP. The 
NJDEP Impact to Ground Water Soil Cleanup Criteria (IGWSCC) are used as the basis 
for the delineation. A concentration factor was calculated by dividing the concentration 
of a specific compound exceeding the IGWSCC by the corresponding criteria. This 
allows for an equal weighting or normalization of the various compounds found in the 
various PKC delineation samples. Sediments with contaminant levels above the Hot Spot 
Criteria are proposed for treatment and containment in conjunction with the PKP closure. 
Future containment of the PKC sediments ensures that this more lenient criterion is 
appropriate for the remaining materials that are under the Hot Spot Criteria. 
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5. Free Product Investigation Work plan 

We are preparing and will submit a report for the two areas completed with the CPT, 
namely the Co-Gen and Yard 4 areas. The RI report will follow section 2.2.2 of the 
FPIW and the conditions outlined in your June 10, 1999 conditional approval (No. 2 
Reporting, bullet 1) of the CPT work. Concurrently, we will complete our negotiations 
with the CPT contractor and proceed with the planned CPT work if negotiations are 
successful. If we cannot negotiate a cost effective and timely program, we will complete 
the areas outlined in the FPIW with a more conventional screening approach such as 
geoprobe borings and temporary wells. The results of all screening work will be 
incorporated into the "steps 3 and 4 workplan" conditioned in No. 2 (bullet 2) of your 
approval letter. 

6. Co-Gen Product Recovery 

The pilot operation of the recovery system at the Co-Gen facility began on November 21, 
2000. The system consists of two recovery wells (RW-1 and RW-2), which are located 
across the eastern fence line of the Co-Gen property. Total fluids (floating oil and water) 
pumped from top loading pneumatic recovery pumps are directed to a pretreatment 
oiVwater separator system. Oil is collected and recovery rates and volumes are 
measured and recorded by BI personnel. 

The system recovered 16.8 gallons on free product during the initial startup in December. 
The pumping levels will be modified and monitored to determine the optimum pumping 
levels for the system during the fist quarter 2001. Product recovery rates will continue to 
be monitored and reported in these quarterly.reports consistent with reporting for the west 
side waterfront. 

We hope you find this report informative and reflective of consistent progress in our remediation 
work. Please contact us for such additional information that you feel may be helpful at this iime. 

Very truly yours, 
4! 

Robert Weaver, PhDIPE 

cc: Mr. E. J. Walker 
Mr. R. Fisette (no attachments) 
Mr. George M. Bress, PE 
Mr. A. Cozzi, CPG (Bluestone Environmental) 
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TABLES 

Table 1 - Water LeveVApparent Product Thickness Measurements-Low Tide 
Table 2 - Water LevelIApparent Product Thickness Measurements-High Tide 

Figure 1 - Product Recovery Summary Graph 
Figure 2 - Groundwater Elevation Contour Map - Westside Waterfront - High Tide 
Figure 3 - Apparent Product Thickness Contour Map - Westside Waterfront - High Tide 
Figure 4 - Groundwater Elevation Contour Map - Westside Waterfront - Low Tide 
Figure 5 - Apparent Product Thickness Contour Map - Westside Waterfront - Low Tide 

ATTACHMENTS 

Hot Spot Map 
Disposal Documentation 
Clean Fill Certificate 
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TABLE 1: FACTOR TOTAL FOR SLUDGE SAMPLES COLLECTED FROM THE PLATTY KILL CANAL 
BAYONNE INDUSTRIES, INC., BAYONNE, NEW JERSEY 

I Chlorobenzene 
Total Xylenes 4,300 

SEMI-VOLATILES (UQMQ) 
Diethylphthalate 
Naphthalene 

FACTOR TOTAL I 8 

I 
,!I>,,,* ? F . # , , " . ? , , ,  *! 

Chlorobenzene , , { $ b l ~ : ~ ~ ~ ~ $ ~ ! ~ ] g ~  7.7 
Total Xylenes 20,000 

SEMI-VOLATILES (UQMQ) 
Naphthalene 
Acenaphthene 
Fluorene 

FACTOR TOTAL I 7.7 

Chlorobenzene 
Benzene 
Total Xylenes 6,600 

I SEMI-VOLATILES (UQMQ) 
Naphthalene 

I FACTOR TOTAL I 78.4 

NOTES 

ND : Compound was not detected 
NP : No Proposed Cleanup level available 
NA : Not Analyzed 
<;;:;j;!,;;;j,;?;!i;i? . 
,,,,:.,,! ,,:: ,,L,,,?P . Parameters are above the NJDEP Impact to Groundwater Soil Cleanup Criteria 
IGWSCC : Impact to Ground Water Soil Cleanup Criteria. 
Concentration factor was calculate,? by divldlng the conc-?ntration o i  3 specific compound exceedinp the NJDEP IGWSCC by the corresponding criteria. Al! factors exceeding the NJDEP IGWSCC 

we;. added to obtain t?e ;'ACTOR TOTAL. 
Sludge samplesFactor 
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- J @, , yp-  uT ?IT= ,A G,, 5 CONCEN TRArION FACTOR FOR COMPOUNDS 
EXCEEDING THE NJDEP IGWSCC 

DEPTH INTERVAL 0'-5' 

n-ms-YD-OOO-, 
E X X O N  L U B E  P L A N T  

CONCENTRATION FACTOR 
EXCEEDING THE N 

DEPTH INTERVA 

EX(ON L U B E  P L A N T  
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CROSS SECTION OF. CANAL 
SHOWING HOT SPOTS 

HOT SPOT 2 
3.250 cu. YD. 

HOT SPOT J 
Hor spor I 

- -3 __._- 

xor spor I 2,400 cu Yo, 
Hor spor 2 3,250 cu Yo. 
HOT SPOT 3 1.700 CU, Yo. 

mrx 7.350 CU. YO. 

NOTES 

1) CONCENTRAnON FACTOR WAS CALCULATED BY DNlDlNG THE CONCENTRATION OF A SPECIFIC 
COMPOUND BY THE CORRESPONDING NJOEP IMPACT TO GROUNDWATER SOlL CLEANUP CRITERIA 
(IGWSCC) ALL FACTORS EXCEEDING THE NJDEP IGWSCC WERE ADOEO AN0 THE FINAL NUMBER 
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This Interim Remedial Action (IRA) Report was prepared by ENSR Consulting and Engineering 

(ENSR) on behalf of Bayonne Industries, Inc., to  document investigation and interim remedial 

actions that were conducted to  control petroleum seepage from the Bayonne Industries site, 

into the Platty Kill Canal and Kill Van Kull waterways at  the southeast corner of the site. This 

IRA was implemented in accordance with the New Jersey Department of Environmental 
Protection (NJDEP) approved, Platty K~ l l  Canal Interim Remedial Action Work Plan, dated April 

1994. The impetus for this work was a directive issued in July 1993 by the United States 

Coast Guard (USCG) t o  Bayonne lndustries to initiate petroleum seepage control measures. 

This IRA Report includes a discussion on: (1) the reconstruction of the bulkhead along the 

Platty Kill Canal outside of the dam that separates the Platty Kill Canal from the Kill Van Kull, 

(2) an investigation t o  characterize the sediment of the Platty Kill Canal, (3) the installation 
of a subsurface retainage wall (curtain) t o  abate the migration of free-phase product into the 

Kill Van Kull, and implementation of an interim free-phase product recovery program in  the 

area adjacent to  the Platty Kill Canal, and (5) the installation of an air curtain barrier outboard 

of the sheetpile dam to  control petroleum sheens and trash from floating out into the Kill Van 
Kull 

November 1995 



2.0 SITE LOCATION AND BACKGROUND 

The Bayonne Industries, Inc. site is a 200-acre, bulk liquid storage facil ity located on  East 
22nd Street in Bayonne, Hudson County, New Jersey. The site has a history as a refinery 

and bulk storage facility going back t o  the early part of the century. Currently, the facil ity 

maintains several hundred tanks containing various grades of petroleum and related products. 
Figure 2-1 presents a Site Location Map and Figure A-1 in Appendix A presents a Site Map. 
The Kill Van Kull borders the site on the south, while the Platty Kill Canal and Platty Kill Pond 
partially border the site on the east. 

T h e  P l a ~ t y  Kill Pond, which at  one time was connected t o  the dredged Platty Kill Canal, is a 
former on-site surface impoundment that  received the facility's stormwater until May 1978, 

a t  which time all site water was directed through an on-site wastewater treatment plant prior 

t o  its permitted discharge t o  open water. The Platty Kill Pond is n o w  separated f rom the 

Platty Kill Canal by  an earthen dam that  has an impermeable barrier installed in  i ts  core. The 
Platty Kill Pond is  currently undergoing a bioremediation treatment process that  was  initiated 

in 1990  t o  reduce the petroleum content of residual sludge. 

The length of the Platty Kill Canal, from the pond t o  i ts confluence w i th  the Kill Van Kull, is 
approximately 1 0 0 0  feet. I t  is n o w  ~ e ' ~ a r a t e d  from the Kill Van Kull by  a sheetpile dam that 
w a s  installed i n  1991  under permit f rom the U.S. Army Corps of Engineers. The canal has 

received discharges f rom the NJDEP-permitted water treatment facil ity on the Bayonne 

Industries Site and various outfall pipes which extend from the neighboring Exxon property. 

Free-phase product accumulations have been observed in  varying amounts in  three o f  the 

groundwater monitoring wells (MW-5, MW-15 and MW-20)  located near the Platty Kill Canal. 

Free-phase product accumulations in  the vicinity of the canal have also been reported on the 
Exxon Property, which borders the site t o  the east. 

2.1 Site Geology and Hydrogeology 

Based on a review of historical soil boring and monitoring well construction logs, the site is 

known t o  be underlain by  fill material composed of cinders, ash, wood and concrete which 
ranging in  thickness f rom 3 t o  1 7  feet. Silty clay (commonly referred t o  as the meadow mat) 
underlies the fill material and ranges in  thickness from 6 t o  1 0  feet. Beneath the silty clay, 

sand and gravel is reported t o  occur t o  the bedrock (approximately 7 0  feet below grade). 
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All existing monitoring wells at the site are screened above the meadow mat. The depth to 

groundwater across the site ranges from 1 to 18 feet below grade with an average hydraulic 

gradient of 0.0029 (based on January 1995 data), generally toward the south-southwest, 

except in the immediate vicinity of the canal. 
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3.0 SUMMARY OF FIELD ACTIVITIES 

This section summarizes the field activities and presents the procedures and methodologies 
used during the implementation of the IRA field program. All activities were conducted in  

accordance wi th  the NJDEP approved Platty Kill Canal IRA Work Plan, dated April 1994. The 

results for each of these activities are presented in Section 4.0. 

3.1 Bulkhead Reconstruction and Curtain Installation 

3.1 .1 Platty Kill Canal Bulkhead Reconstruction 

From July t o  November, 1994, Eastchester Towing, Inc., New York, reconstructed the Platty 

Kill Canal bulkhead south of the sheet pile dam separating the canal from the Kill Van Kull. 

The bulkhead is located in the southwestern corner of the property. Figure B-1 in  Appendix 
B presents the location of the reconstructed bulkhead. The objective of the reconstruction 

was t o  replace the failing bulkhead while maintaining structural stability t o  the roadway 

adjacent t o  the Platty Kill Canal, and t o  provide a barrier t o  abate potential seepage of free- 

phase product from along the shoreline into the mouth of the Platty Kill Canal and Kill Van 
Kull. To further reduce the potential for the migration of free-phase product t o  the Platty Kill 

Canal and the Kill Van Kull, and t o  facilitate free-phase product recovery, a subsurface free- 

phase product curtain (subsurface retainage wall) was installed perpendicular to  the bulkhead. 

Dur~ng the excavation along the canal for the bulkhead reconstruction, very little visible 

hydrocarbon product accumulation were observed. 

The new bulkhead consists of a series of 35-foot long interlocking metal sheetpiles that begin 

at the existing sheetpile dam and extend approximately 237 feet southward along the canal 

bank toward the Kill Van Kull. Figure B-2, in Appendix B, provides Bulkhead Reconstruction 

Detail. The sheetpiles were installed at a distance of approximately 2.5 feet outward from 

the existing bulkhead. The new sheetpile bulkhead is held in place in a configuration using 

existing tie-rods that have been extended t o  connect into the new sheetpile wall. The space 

between the existing bulkhead and the new sheetpile bulkhead was filled wi th  a certified 

clean, clay-based fill t o  serve as structural support for the new bulkhead and as a low 

permeability barrier between the Platty Kill Canal and potential landside free-phase product 

plume. A copy of the clean fill certificate is provided in Appendix C. 
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3.1.2 Product Curtain Installation 

In October, 1994, Eastchester installed the subsurface retainage wall (product curtain). The 
location of the product curtain is presented on Figure B-1, in Appendix B. The free-phase 

product curtain is connected t o  the south end of the reconstructed bulkhead and consists of 
a series of 4-foot wide by 8-foot long interlocking metal sheetpiles installed perpendicular t o  

the reconstructed bulkhead. The bottom of each sheetpile was driven t o  a depth of 
approximately 10  feet below ground surface, leaving an approximate four to  five foot gap 

between the bottom of the sheetpile and the meadow mat. This design is similar to  an oil- 

water separator baffle which permits free-phase product t o  become trapped along the curtain 

for recovery purposes, and allows groundwater to continue t o  f low towards, and tidal 
backflow from, the Kill Van Kull. Construction details of the product curtain are provided on 

Figure B-2, in Appendix B. 

3.2 Interim Free-Phase Product Recovery 

Interim free-phase product recovery in the general vicinity of the Platty Kill Canal and eastside 
waterfront was implemented in four steps. Step 1 included free-phase product recovery from 

three existing ground-water monitoring wells adjacent t o  the Platty Kill Canal and on the 

downgradient edge of the free-phase product plume in Yard 2. Step 2 included a limited soil 

boring and groundwater monitoring well installation program to  further define geology in the 
area and aid in the final design of the free-phase product recovery system. Step 3 included 

free-phase product sampling and analysis, and ball down tests, t o  identify the free-phase 

product type present on the water table, determine potential product recovery rates and 

estimate the actual thickness of the free-phase product plume. Step 4 included passive free- 

phase product recovery from recovery wells installed on the upgradient side of the product 

curtain. 

3.2.1 Free-Phase Product Recovery From Existing Monitoring Wells 

On March 21, 1994, petrotrap@ passive skimmers were installed in to  three existing 

monitoring wells (MW-5, MW-15, and MW-20) located in the vicinity of the Platty Kill Canal. 

The location of these wells is presented on Figure B-1 , in Appendix B. Historically; monitoring 

wells MW-5, MW-15 and MW-20 have displayed product accumulations ranging from 0.05 

feet (711 3/93; MW-15) t o  2.22 feet (711 3/93; MW-5). Passive skimmers have been operated 
in monitoring wells MW-5 and MW-20 since March 21, 1994  t o  present. Between March 21 

and July 26, 1994, product accumulations in MW-15 were reduced to  non-detectable levels. 

A t  the end of July 1994  the passive skimmer in  MW-15 was transferred to  monitoring well 
Y2-MW-39. Monitoring well Y2-MW-39 was installed in July 1994  and was expected t o  
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accumulate product following installation. The passive skimmer remained in Y2-MW-39 from 
the end of July 1994 to November 1994; however, free-phase product has not observed in  

Y2-MW-39 t o  date. In November 1994, the passive skimmer was transferred from Y2-MW- 
39  t o  MW-4. Since May 1993, MW-4, which is located near the Platty Kill Pond, has 

displayed product accumulations ranging in thickness from 0.27 ft. (611 0193) t o  1.75 ft. 
(1 011 5/93). 

The petrotrap@ is a skimming unit which consists of an active buoy assembly, a collection 

canister and an exterior housing. The buoy assembly contains a hydrophobic membrane 
which allows only product t o  enter the collection canister and can also reduce product 
accumulations. These skimmers were used t o  initiate free-phase product recovery in the 

southeast corner of the site. All product accumulations removed by the passive skimmers 
were collected from the wells on a bi-weekly basis (twicelmonth). The free-phase product was 
manually removed from the passive skimmers by a technician and transferred t o  55-gallon 
drums t o  await disposal. The fluids contained in  the drums are presently stored on site in an 
enclosed secondary containment system at MW-5 and MW-20 locations. 

During each site visit, an ENSR technician recorded the quantity of product removed from 
each well, measured and recorded the groundwater and free-phase product elevati~ons in each 
well, and measured and recorded the amount (i.e., inches) of accumulated product in the 

product storage drums. 

3.2.2 Exploratory Soil Boring and Groundwater Monitoring Well Installation 

Three shallow exploratory soil borings were completed in  July 1994  t o  further define the 
geology in the area and t o  aid in the development of the final design of the free-phase product 

recovery system. These borings were installed prior t o  installation of the product curtain. The 

borings were advanced t o  the meadow mat in the area of the proposed product curtain. The 

NJDEP approved IRA Work Plan had proposed the installation of four exploratory soil borings; 
however several attempts t o  install the fourth soil boring met wi th  refusal at less than 1 foot; 

therefore, installation of this soil boring was abandoned. In addition t o  the soil borings, three 
shallow groundwater monitoring wells, Y2-MW-39, Y2-MW-40, and Y2-MW-41, were 

installed t o  delineate and monitor free-phase product accumulations in the vicinity of the Platty 
Kill canal. Monitoring wells Y2-MW-39 and Y2-MW-41 were installed in July 1994. Due to 

bulkhead reconstruction activities in July 1 9 9 4  the installation of monitoring well Y2-MW-40 

was postponed until December 1994, at the same time as the installation of recovery wells. 

Liquid measurements collected from these wells will be discussed in Section 4.4. The location 
of these soil borings and monitoring wells are provided on Figure B-1 in Appendix B. 
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3.2.2.1 Exploratory Shallow Soil Boring Installation 

In July 1994, three exploratory soil borings Y2-PKB-SS-01, Y2-PKB-SS-02, and Y2-PKB-SS-04 

were drilled using the hollow-stem auger method in  the area of the proposed product curtain. 

The fourth soil boring was abandoned due t o  refusal at less than one foot in depth. The 
drilling was performed by a New Jersey licensed driller employed by SJB Drilling Services, 

New Holland, Pennsylvania and supervised by an ENSR hydrogeologist. Continuous split- 

spoon sampling was conducted in each boring, in accordance with the New Jersey 

Department of Environmental Protection (NJDEP) Field Sampling Procedures Manual (FSPM) 

and the standard penetration test procedure (ASTM D l  586). 

Two soil borings Y2-PKB-SS-01 and Y2-PKB-SS-02, were advanced to  the meadow mat, 

between 16  and 18  feet below grade. The third soil boring, Y2-PKB-SS-04 met wi th  refusal 

at 6 feet below grade. The recovered soils in each split-spoon were initially field-screened 

with a photoionization detector (PID), characterized, and recorded on a soil boring log. In 

accordance wi th  the NJDEP, Technical Requirements for Site Remediation (NJAC 7:26E- 

3.6(a)2ii), the Burmister soil classification system was used to  describe the soils encountered 

during the investigation. Soil boring logs are provided in  Appendix D. 

T w o  samples were collected from these soil borings for geotechnical analysis: One was 

collected from the meadow mat (silty clay) at boring Y2-PKC-SS-01 and the second was 

collected from the overlying stratigraphic unit at boring Y2-PKC-SS-04. These samples were 

collected t o  determine the hydraulic conductivity and the grain size distribution for each 

stratigraphic unit. The sample of the meadow mat was collected by Shelby tube and the 

sample of the overlying stratigraphic unit was collected by split-spoon. The geotechnical 

analysis was performed by Paulus, Sokolowski, and Sartor of Warren, New Jersey. Results 

of the geotechnical analysis are provided in Section 4.0. 

A t  the completion of the soil boring installation, each borehole was tremi-grouted with a 

bentonite-concrete mixture, from the completion depth t o  ground surface. All contaminated 

soils were containerized on site. 

3.2.2.2 Shallow Groundwater Monitoring Well Installation 

In July and December 1994, three shallow monitoring wells, Y2-MW-39, Y2-MW-40, and Y2- 

MW-41 were installed t o  delineate and monitor the free-phase product accumulations in the 

area of the Platty Kill Canal. These wells were installed by a New Jersey certified driller from 

SJB Services, New Holland, Pennsylvania. 
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Soil borings completed for the installation of monitoring wells were advanced to total depths 

between 13 and 15 feet below grade using the hollow-stem auger method of drilling. The 

borings were completed as monitoring wells using 4-inch diameter flush-threaded schedule 

40  PVC, 20-slot screen and solid casing with Morie grade No.2 sand pack. Approximately 
one foot of fine to  very fine sand was overlain at the top of the sand pack. Overlying the 

sandpack, a grout mixture of Portland cement and high grade bentonite was tremi-grouted into 
the annular space to  ensure a proper seal. Each well screen was installed t o  intersect the 
water table, taking into consideration tidal fluctuations. Monitoring Well Construction 
diagrams are provided in Appendix D. 

Each groundwater monitoring well was developed for approximately one hour until the 

discharge water became relatively clear (removal of fine-grained materials). Development 

rates werlB high enough to  remove the fines from the sand pack but low enough to avoid 

dewatering the well. The development water was containerized on site. 

All drilling equipment used for the well installation was decontaminated with a high pressure 
steam clean wash followed by a potable supply water rinse. All fluids generated from 
decontamination were containerized and stored on site. 

The ground surface and casing elevations of the monitor wells were surveyed by a certified 
Professional Land Surveyor, J. Peter Borbas, PLS, Boonton, New Jersey. 

3.3 Free-Phase Product Recovery at  the Curtain 

As previously stated, t o  minimize the potential for free-phase product to  enter the Platty Kill 
Canal and Kill Van Kull through the bulkhead, a product curtain was installed in the southeast 

portion of the site. Additionally, in December 1994, three shallow recovery wells, Y2-PKB- 

RW-1, Y2-PKB-RW-2, and Y2-PKB-RW-3 were installed t o  initiate free-phase product recovery 
on the upgradient side of the product curtain. The location of these wells are presented on 
Figure 8-1 in Appendix B. 

3.3.1 Recovery Well Installation 

The recovery wells were drilled t o  a total depth of 9.5 feet below grade by a New Jersey 

certified driller, from SJB Services. The wells were installed with' 5 feet of 6-inch I.D., flush- 

threaded, Type 304, wire-wrapped, stainless steel screen, and 4 feet of 6-inch I.D., solid, 
carbon steel casing, wi th  the bottom of the well screen being capped by a 2-foot section of 
6-inch I.D., solid, carbon steel casing t o  act as a sump. A sand pack for each recovery well 

was placed around the well screen, extending to  approximately t w o  feet above the top of the 
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screen. Approximately one foot of fine to very fine sand was placed at the top of the sand 
pack. A grout mixture of Portland cement and high grade bentonite was tremi-grouted into 

the annular space above the sand pack t o  ensure a proper seal. Recovery Well Construction 
diagrams are provided in Appendix D. 

Following installation, each recovery well was developed for approximately one hour until the 

discharge water became relatively clear (removal of fine-grained materials). As with the 

monitoring wells, development rates were high enough to remove the fines from the sand 
pack but low enough to  avoid dewatering the well. The development water was containerized 
and stored on site. 

All drilling equipment used for the well installation was decontaminated wi th  a high pressure 
steam clean wash followed by a potable supply water rinse. All fluids generated from 

decontamination were containerized and stored on site. 

'The ground surface and casing elevations of the recovery wells were surveyed by a certified 
Professional Land Surveyor, J. Peter Borbas, PLS, Boonton, New Jersey. 

3.3.2 Free-Phase Product Characterization 

3.3.2.1 Free-Phase Product Sampling and Analysis 

In order t o  characterize the free-phase product in the area of the Platty Kill Canal, product 
samples were collected and analyzed for product type (GC fingerprint) and relative age 
(forensic). Free-phase product samples were collected from monitoring wells MW-5 and MW- 
20, and recovery wells Y2-PKB-RW-1 and Y2-PKB-RW-2. Samples were collected using 

disposable, bottom-filling PVC bailers. Prior t o  sample collection, the depth t o  product and 

water were measured in each well utilizing an oillwater interface probe, designed t o  detect 
the presence and thickness of light, non-aqueous phase liquids (LNAPL). For each product 
sample collected a dedicated polyethylene bailer was used t o  collect the free-phase product 
and underlying groundwater. The samples were directly transferred from the bailer to the 

laboratory-supplied sample jars. 

Free-phase product samples were shipped t o  International Lubrication and Fuel Consultants 
(ILFC), in Rio Rancho, New Mexico, (New Jersey Laboratory Certification No. 71800) for 
analysis. Samples were analyzed in accordance with ILFC's hydrocarbon finger printing 

protocols which include modified EPA Methods 801 5, 8260 and 8270. 
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3.3.2.2 Free-Phase Product Bail-Down Test 

In order to  estimate the volume of recoverable product within the subsurface formation and 

to  determine the potential product recovery rate for the formation, product bail-down tests 

were performed on recovery wells Y2-PKB-RW-1 and Y2-PKB-RW-2, and monitoring well MW-  

20 in January 1995. Due t o  the high viscosity of the product in monitoring well MW-5, a 

fourth test was aborted. Product bail-down tests are performed to  distinguish between the 

measured apparent product thickness in the well and the actual product thickness within the 

formation. 

As originally described by Gruszczenski (1 987)',  the test procedure includes the removal of 

all free-phase product from the well wi th subsequent measurements of the water table 

interface and product accumulations at  specific in te r~a ls  (i.e., every 3 0  seconds). Following 
the completion of the test, the data points of depth-to-product and depth-to-water are 
graphically plotted against time. The point at which the depth-to-water curve changes from 

a positive slope t o  a negative slope is referred t o  as the inflection point. The negative slope 

(or increase in the product thickness) after the inflection point is the result of product draining 
from the capillary fringe. The distance between the inflection point and the measured 

stabilized top-of-product measurements is the sum of the capillary fringe and the actual 
formation thickness. For graphical determination of the actual product thickness in the 

formation, the "inflection point time" can be plotted on a graph depicting product thickness 
over time. 

3.3.3 Passive Skimmer Installation - Recovery Wells 

On January 4, 1995, t w o  passive skimmers were transferred from existing monitoring wells 
MW-4 and MW-5 t o  recovery wells Y2-PKB-RW-1 and Y2-PKB-RW-2. In February 1995, a 

fourth skimmer was acquired and installed into monitoring well MW-5. To date, skimmers are 
being utilized in Y2-PKB-RW-1, Y2-PKB-RW-2, MW-5 and MW-20. 

3.4 Platty Kill Canal Sediment Investigation 

'The sediment investigation of the Platty Kill Canal was conducted in t w o  steps. The first step 

included a bathymetric survey to  determine the elevation of the top of the sediment profile. 
The second step included the collection and analysis of sediment samples. The primary 

objective of the sediment investigation was t o  provide general delineation of any contaminated 

Gruszczensk~, T.S. 1987. Deterrn~nation of a Realistic Estimate of the Actual Formation Product Thickness using Monitor 
Wells: A Field Bailout Test. In Proceedrngs o f  Petroleum Hydrocarbons and Organic Chemicals in Ground Water: Prevention, 
Detection and Restoration. NWWA, Houston, Texas. 
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sediment in the Platty Kill Canal and Kill Van Kull, outward of the sheetpile dam, and t o  

determine whether a contaminant concentration gradient exists wi th depth. For discussion 

purposes the Platty Kill Canal can be divided into three distinct sections. The northern mos t  
section includes the area from the earthen dam a t  the Platty Kill Pond t o  the bridge and baffle 

that  span the canal. The mid-section includes the area from the bridge t o  the sheetpile d a m  
at the mouth of the Platty Kill Canal. The third section includes the area outside of the  

sheetpile dam. The Platty Kill Canal is presented on Figure E-1 in Appendix E. 

3.4.1 Bathymetric Survey 

The bathymetric survey was conducted in  November 1993.  The survey was conducted b y  

collecting a series of electronic soundings in  the Platty Kill Canal and in  the Kill Van Kull 

outward of the sheetpile dam. These soundings were used t o  establish a contour map of the 
top of the sediment. The top of sediment profile w a s  used t o  determine actual sample 
locations. Figure E-1 in  Appendix E provides the Bathymetric Survey Map of the Platty Kill 
Canal. 

3.4.2 Sediment Sampling Program 

From October 18  t o  21,  1994,  sixteen, 10-foot sediment cores were collected from the Platty 
Kill Canal using a portable vibratory corer mounted on  a 22-foot, motorized pontoon work  
platform. Eight sediment cores were collected from outside of the sheetpile dam that  

separates the Platty Kill Canal and Kill Van Kull, and eight were collected f rom inside the 

sheetpile dam. Of the eight sediment cores that were collected from inside the sheetpile dam, 

four were from the northern section and four were from the mid-section. The time frame i n  
which the sampling was  conducted was selected since limited or no precipitation had 

occurred, so that  the sediments sampled were not  disturbed by natural surface runoff or 
dispersed by turbulent f low. Thirty-two samples ( t w o  per core) plus quality assurancelquality 

control (QAIQC) samples were submitted for laboratory analysis. Sediment Core locations are 
presented on Figure E-1 in  Appendix E. 

Prior t o  initiating the sampling activity, all work  areas (where practical) were covered w i t h  
plastic sheeting and all sampling equipment (core tubes, etc.) were steam cleaned. All f ield 

personnel handling the sediment cores or the sediment corer were in  modified level C 
protection. A core sampling stat ion was established i n  a central location onshore. A crane 

was used t o  place the floating work  platform in  the desired area (within the canal, wi th in the 

Kill Van Kull). Once the work  platform was placed i n  the water, it was mobilized t o  the 

selected sampling location and the position was stabilized for coring. 
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A vibratory corer (OSI Model 1000) fitted with a dedicated aluminum core tube was lowered 
into the water until the core sampling tube was positioned at the water-sediment interface 

(canal bed). Once at the interface, the vibratory coring process commenced until a full 10- 

foot core length of penetration was achieved or refusal was met. Upon completion of the 

coring, the vibratory corer was removed from the water and the tube ends were capped. The 

work platform was then mobilized to  the shore and the core tube was transferred to field 

personnel at the onshore sampling station. The core tube was cut  lengthwise into two halves 

using a hand-held electric clipper. The shallow blade of the clipper permitted that only the 
aluminum core tube was cut, yielding very little disturbance t o  the sediment core. After the 

core tube was opened, the sediment core was screened wi th  a photoionization detector, 

sediment was sampled for analysis, the sediment core was logged and finally the core was 

photo-documented. 

Samples were collected from each sediment core at t w o  depth intervals; the 0 -  to 5-foot 

interval; and in 5- to 10-foot interval. The volatile organic fraction from each specified depth 

interval was collected first, using a stainless steel trowel. The remainder of each sample was 

transferred t o  a decontaminated, stainless steel bowl and homogenized, and then transferred 
to the appropriate sample jar for the remaining analytical fractions. To  prevent cross- 

contamination, the laboratory cleaned sample containers remained sealed until the sample was 

removed from the core tube and homogenized. Disposable latex gloves were changed by the 

sample technician for each sample collected. After a sufficient amount of sample was placed 

in the container, the container was sealed and placed in a cooler at  4OC until final receipt at 

the laboratory. This procedure was repeated for each sediment core location. The coolers 

containing the samples and the chain-of-custody documentation were shipped daily from the 

site to  IEA'Laboratories in Whippany, New Jersey, laboratory certification no. 14530. Table 

3-1 provides a summary of the samples collected and the analytical procedures used. 

Environmental duplicate samples were collected at a frequency of one per twenty samples. 
Field blanks were collected at a frequency of one per day. Each QAIQC sample was analyzed 

for the same parameters as the sediment samples. 

Following sampling of each core, all sampling equipment was decontaminated for reuse in 

accordance wi th  the procedures specified in the N-IDEP FSPM and Bayonne Industries RI work 

plan. The excess sediment not used during sampling was temporarily placed on plastic 

sheeting and later disposed of directly back into the Platty Kill Canal. 
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TABLE 3-1 
SUMMARY OF SEDIMENT SAMPLE ANALYSES 

PLATTY KILL CANAL 
BAYONNE INDUSTRIES, INC. 

BAYOIUIUE, NEW JERSEY 

SAMPLE ID NUMBER ANALYTICAL PARAMETERS 

Y9-PKC-SED-0 1 A 

Y 9-PKC-SED-01 B 

Y9-PKC-SED-02A 

Y9-PKC-SED-02B 

Y9-PKC-SED-03A 

Y9-F'KC-SED-03B 

Y9-PKC-SED-04A 

Y9-PKC-SED-04B 

Y9-PKC-SED-05A 

Y9-PKC-SED-05B 

Y9-PKC-SED-O6A 

Y9-PKC-SED-O6B 

Y9-PKC-SED-O6C (DUP) 

Y9-PKC-SED-07A 

Y 9-PKC-SED-07B 

Y 9-PKC-SED-08A 

Y9-PKC-SED-08B 

Y9-PKC-SED-O9A 

Y9-PKC-SED-O9B 

Y9-PKC-SED-1 OA 

Y9-PKC-SED-1 OB 

Y9-PKC-SED-11 A 

Y9-PKC-SED-1 1 B 

Y9-PKC-SED-12A 

Y9-PKC-SED-12B 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 



TABLE 3-1 CONT'D 

SAMPLE ID NUMBER I ANALYTICAL PARAMETERS 

TPH - Total Petroleum Hydrcarbons - NJDEPE Method OQA-OAM-005-12189 
TCL - Target Compound List Organics - EPA Method 3550/824018270 
TAL - Target Analyte List Inorganics - EPA Method30501601 017000 
TOC - Total Organic Carbon - EPA Method 9060 
GSZ - Grain Size Distribution 
* - Semi volatile cleanup, if required - EPA Method 361 1 or 3640  

YS-PKC-SED-13A 

Y9-PKC-SED-13B 

Y9-PKC-SED-14A 

Y9-PKC-SED-14B 

Y9-PKC-SED-1 5A 

Y9-PKC-SED-15B 

YS-PKC-SED-16A 

Y9-PKC-SED-1 6B 

Y9-PKC-SED-1 6C (DUP) 

Reference No.: PKCIRA.TBL 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL", TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 

TPH, TCL*, TAL, pH, TOC, GSZ 



3.5 Pneumatic Barrier Installation 

Between March 27, and April 5, 1995, Air Guard, Inc., of Trumbull, Connecticut installed a 

pneumatic barrier (The Air Guard Containment SystemN) at the mouth of the Platty Kill Canal. 

The pneumatic barrier is attached t o  the bulkhead at a location approximately mid-point 

between monitoring well Y2-MW-40 and the product curtain, and extends to, and is attached 

at, the mid-point of the sheetpile dam at the mouth of the Platty Kill Canal. The purpose of 

the pneumatic barrier is to contain floating trash and oil seepage from the Platty Kill Canal and 

from under the bulkhead, from floating out into the Kill Van Kull waterway. A secondary 
objective of the system is the enhancement of the water quality at the mouth of the Platty 

Kill Creek Canal, by the addition of substantial pounds of dissolved oxygen into an oxygen 

deficient environment. 

The Air Guard Containment System" works by creating a surface and underlying current of 

a magnitude sufficient to  prevent floating liquids and solids from overrunning i t  or being 

entrained below it. The current is induced by means of air (which is supplied by an onshore 

compressor) flowing through a perforated pipe that is laid on the bed of the harbor or canal. 
The perforations along the length of the manifold pipe allows the air t o  escape through the 

water column, and creates a vertical wall of bubbles. The drag of the bubbles and lowered 

pressure within the bubble stream creates an upward current which, when approaching the 

surface, turns into a horizontal flow. The generated surface current opposes (acts as a barrier 
to) existing water movement thereby preventing the passage oil or any other surface debris. 

Permits for the installation of the pneumatic barrier were applied for and received from the 

New York District of the U.S. Army Corps of Engineers (NYDCOE Permit No. 94-06220, dated 
December 29, 1994) and the NJDEP (Waterfront Development permit No. 0901  -94-00041, 

dated October 4, 1994). 

3.5.1 Effect on Water Quality 

A n  environmental assessment was conducted by Environmental Services of Easton, 

Connecticut, t o  determine the localized effect the pneumatic barrier was having on water 

quality and endemic fish populations in the vicinity of the Platty Kill Canal mouth. The 

sampling design was developed to  address chemical, physical, and biological parameters in  

the near field of the pneumatic barrier and neighboring control sites. One test site and three 

control sites were selected. The control sites were selected based on similarity to  the test 

site relative to: 

presence of structure, open water vs. protected waters; 

3782-009 3-1 2 November 1995 



water velocity and currents; 
salinity regime; 

water depth; 

sediment characteristics; 
temperature and dissolved oxygen; and 

food resources. 

The test site encompassed the inter-pier basin between IMTT Pier #4 and Exxon Pier #1, w i th  

sampling conducted as close to  the pneumatic barrier as possible. The control sites included 
the inter-pier basin located between IMTT Piers #3 and #4, approximately 500 t o  700 feet 

from the pneumatic barrier; the inter-pier basin between IMTT Pier #2 and the Coal Pier, 

approximately 1,000 t o  1,200 feet from the pneumatic barrier; and a site directly across the 
Kill Van Kull from the Bayonne Industries site, approximately 1,50@ to  2,000 feet from the 
pneumatic barrier. 

Fish and pelagic macroinvertebrates were collected at each of the sites using a variety of 

sample collection equipment including gill nets, bottom/surface/midwater trawls, and trap 
nets. Water quality data including turbidity, temperature, dissolved oxygen, and percent 
saturation were also collected in conjunction wi th  each biological sample collected. 
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4.0 FINDINGS/IN'rERIM REMEDIAL ACTION 

This section summarizes the results and presents a discussion of the findings for the IRA 
activities. 

4.1 Platty Kill Canal Bulkhead Reconstruction 

The reconstruction of the bulkhead required 5 months to  complete. Since the reconstruction 
of the bulkhead on the Platty Kill Canal, free-phase product seepage from the canal has been 

attenuated. 

4.2 Platty Kill Canal Product curtain 

Following the installation of the product curtain three recovery wells were installed on the 
hydraulically upgradient side of the curtain. Within weeks of their installation, t w o  of the 

three recovery wells began t o  accumulate free-phase product. Free-phase product 
accumulations which increase in thickness over time at these well locations will be indicative 

of the free-phase product plume attenuation. 
, 

4.3 Geological Characterization in the Vicinity of the Platty Kill Canal 

During installation of the exploratory soil borings, monitoring wells and recovery wells, split- 
spoon samples and samples for geotechnical analyses were collected t o  characterize and 
understand the geology in the vicinity of the Platty Kill Canal. The results of these samples 
are provided below. 

4.3.1 Shallow Exploratory Soil Borings 

On July 20, 1994, three shallow exploratory soil borings (Y2-PKB-SS-01, Y2-PKB-SS-02, Y2- 

PKB-SS-04) were completed along the Platty Kill Canal. The soil boring locations are 
presented on Figure B-1 in Appendix B. A fourth soil boring (Y2-PKB-SS-03) was attempted; 
however, refusal was met at  the ground surface. Continuous split-spoon sampling was 
conducted at  each soil boring. The soil boring logs are provided in  Appendix D. In reference 

t o  Appendix D, the soils observed while drilling primarily consisted of red-brown t o  black fill 

material (concrete, wood, brick, coal, rock fragments, medium to  fine sand and silt) from the 

ground surface t o  between 4 and 8 feet below grade level. From 8 to  1 2  feet below grade, 
black clayey silt t o  clayey sand wi th  trace amounts of fill material (wood, brick, concrete) was 

observed. Black t o  brown clayey silt with varying amounts of medium t o  fine sand, gravel 
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and shell fragments were observed between 1 2  and 16 feet. Below 16 feet, dark gray clay 
with some silt and trace amounts of shell fragments were observed. Volatile organic vapors 

were primarily detected at the water table interface ( -  5 feet below grade). The highest 

volatile organic vapor levels (1 00 parts per million) were observed in soil boring Y2-PKB-SS-01 
between 6 and 10 feet below grade. 

Two samples for geotechnical analyses were collected, one from soil boring Y2-PKB-SS-01 

and one from soil boring Y2-PKB-SS-04, at  depths of 18 t o  20 feet and 4 t o  6 feet, 

respectively. These samples were submitted for geotechnical analysis at Paulus, Sokolowski 
and Sartor of Warren, New Jersey. Appendix F contains the data for these analyses. The 

geotechnical sample collected from soil boring Y 2-PKB-SS-0 1 was collected using a shelby 

tube, and is assumed to  be representative of the meadow mat. The geotechnical analysis of 
soil sample Y2-PKB-SS-01 indicated that it was a dark gray, organic silly clay wi th  occasional 
shell fragments and had a hydraulic conductivity of 1.1 4 x 1 cmlsec (3.73 x 10.' ftlsec). 

This hydraulic conductivity value is typical of marine clays. 

The geotechnical sample collected from soil boring Y2-PKB-SS-04 was collected using a split- 
spoon sampler, and is assumed t o  be representative of the fill material. 'The grain size 

distribution analysis of soil sample Y2-PKB-SS-04 indicated that it was a tan-brown to  dark 

gray fine t o  medium sand with little s ~ l t  and trace amounts of fine gravel and coarse sand. 
Though not analyzed, the hydraulic conductivity for silty t o  fine sand typically ranges from 1 

x 1 oq5 t o  1 x 1 o - ~  cmlsec. 

4.3.2 Shallow Groundwater Monitoring Wells 

There were five existing monitoring wells located in the vicinity of the Platty Kill Canal prior 
t o  implementation of this IRA. These included MW-4, MW-5, MW-15, MW-19, and MW-20. 

In July and December 1994, three additional monitoring wells, Y2-MW-39, Y2-MW-40, and 

Y2-MW-41, were installed t o  delineate and monitor the free-phase product accumulations in  
the area of the Platty Kill Canal. The location of the wells in the vicinity of the Platty Kill 

Canal are presented on Figure B-2 in Appendix 6. Well construction diagrams, well permits, 

well certification Forms A and B, and well records for the newly installed wells are contained 
in Appendix D. 

Four samples for geotechnical analyses were collected from soil borings Y2-MW-39 and Y2- 
MW-41 at stratigraphic depths which correlate t o  the fill material (5 t o  9 feet) and the 

meadow mat  (1 3 to  15  feet). These samples were submitted for geotechnical analysis at  
Paulus, Sokolowski and Sartor of Warren, New Jersey. Appendix F contains the data for 

these analyses. The shelby tube samples collected from soil borings Y2-SS-MW-39 and Y2- 
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SS-Y2-MW-41 indicated that they were sim~lar in composition: dark gray, organic silty clay 

to  clayey silt with occasional shell fragments. The hydraulic conductivities for soil collected 
from Y2-SS-MW-39 and Y2-SS-Y2-MW-41 were determined t o  be 4.24 x lom8 cmtsec and 

2.56 x cmlsec, respectively. As wi th  soil sample Y2-PKB-SS-01, these hydraulic 

conductivity values are typical of marine clays. The grain size distribution analysis of Y2-SS- 
MW-39 identified it as dark brown to  black, coarse to  fine sand w i th  some coarse to fine 
gravel, little silt and trace amounts of cinders and brick fragments. The grain size distribution 
analysis of Y2-SS-Y2-MW-41 identified it as dark gray t o  black, coarse t o  fine sand with some 

silt and trace amounts of fine gravel, cinders, concrete and brick fragments. 

4.3.3 Product Recovery Wells 

In December 1994, following installation of the product curtain, three 6-inch diameter product 
recovery wells (Y2-PKB-RW-1, Y2-PKB-RW-2, and Y2-PKB-RW-3) were installed on the 
upgradient (north) side of the product curtain to  initiate free-phase product recovery. The 

location of the product curtain and the recovery wells are provided on Figure B-1 in Appendix 
B. Well const.ruction diagrams, well permits, well certification Forms A and 6, and well 

records are contained in Appendix D. 

The soil observed while drilling at Y2-PKB-RW-01 consisted of black clay from the surface t o  
2 feet of depth. Underlying the black clay unit, black fine to  coarse sand and gravel wi th  
varying amounts of clay was observed t o  a depth of 12  feet, the well completion depth. This 

contrasts with information obtained for recovery wells Y2-PKB-RW-02 and Y2-PKB-RW-03. 
The soil observed while drilling recovery well Y2-PKB-RW-02 consisted of brown, coarse t o  
fine sand and gravel from the surface t o  three feet below grade. Below three feet, brown t o  

black clay wi th  minor varying amounts of sand, silt and gravel was observed to  8 feet. Below 
8 feet, clayey sand and gravel were observed to  1 2  feet below grade. The soils observed 

while drilling recovery well Y2-PKB-RW-03 consisted of brown-black medium sand with little 
gravel and trace amounts of clay from the surface t o  two  feet below grade. Below t w o  feet, 
concrete and slag in a brown clay and silt matrix was observed t o  4 feet of depth. Below 4 

feet, black clay wi th  minor amounts of coarse sand was observed t o  1 2  feet below grade. 
The stratigraphic variance between these closely spaced borings is indicative of the nature of 
the fill material in this area. The recovery well soil boring logs are provided in Appendix D. 

4.3.4 Stratigraphic Characterization in the Vicinity of the Platty Kill Canal 

The soil observed in the vicinity of the Platty Kill Canal consists primarily of thin deposits of 
fill material and gravelly sand-silt mixtures. Figure G-1 in Appendix G provides a stratigraphic 
cross-section of the geology in the vicinity of the Platty Kill Canal. Recent and historical soil 
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boring logs were used to generate the stratigraphic cross sections contained on Figure G-1 . 
Cross Section A-A' and B-B' identifies the stratigraphic units from north t o  south along the 

Platty Kill Canal. Cross Sections C-C' identifies these stratigraphic units in  a perpendicular 

orientation. 

In reference t o  cross sections A-A' and B-B', the overlying fill material rarlges from 5 to 1 0  
feet in thickness. 'The primary grain size of stratigraphic units which overlie the meadow mat  

becomes finer towards the south, near the Kill Van Kull, and immediately along the Platty Kill 
Canal. In the'vicinity of the Platty Kill Canal the meadow mat is essentially a silty clay wi th  

an occasional presence of fine sand and shell fragments. Along the Platty Kill Canal the 
meadow mat occurs at approximately 1 3  feet below grade and is relatively flat. However, 
further inland, as evidenced by Cross-Section A-A', the meadow mat displays a slight gradient 
(O.OG21 from north to  south. 

4.4 Delineation of  Free-phase Product i n  the Vicinity of  the Platty Kill Canal 

To delineate the extent of free-phase product in the vicinity of the Platty Kill Canal, ENSR 
installed a series of monitoring and recovery wells, collected a series of free-phase product 
measurements from the wells, collected and analyzed free-phase product samples, and 
conducted free-phase product bail-down tests on select wells. The results of these delineation 
activities are presented below. 

4.4.1 Free-Phase Product Measurements - Monitoring Wells 

As  part of a year long, site-wide ground water measurement program beginning in  February 
1993 and ending in February 1994, liquid measurements were collected from existing 
monitoring wells MW-4, MW-5, MW-15, MW-19, and MW-20. Additional rounds of site-wide 
liquid measurements were collected in January and June 1995. Monitoring wells MW-4, MW- 
5, MW-15, and MW-20 have all had a passive skimmer installed in them at some point 
between March 1994 and January 1995. Liquid measurements were also collected from 
these wells each time the respective skimmer was emptied. Monitoring wells MW-4, MW-5 
and MW-20 have had measurable amounts of free-phase product. Free-phase product has not 
been measured in monitoring well MW-19. Historically, less than 0.10 foot of free-phase 
product has been measured in monitoring well MW-15, and no free-phase product has been 

measured in the well after installation and subsequent removal of the passive skimmer. Liquid 

measurements collected from newly installed monitoring wells Y2-MW-39, Y2-MW-40, and 

Y2-MW-41 in July, August, November and December 1994, and January 1995 indicate the 
absence of free-phase product in these wells. Results of the free-phase product 

measurements are presented in Tables 4-1 and 4-2. Based on the results of free-phase 
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TABLE 4-1 
FREE PHASE PRODUCT THICKNESS MEASUREMENTS 

BAYONNE INDUSTRIES, INC. 



TABLE 4-1 

FREE PHASE PRODUCT THICKNESS MEASUREMENTS 



MONITORING AND RECOVERY WELL LIQUID MEASUREMENTS 
PLATTY KILL CREEK VICINITY 
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product measurements in the vicinity of the Platty Kill Canal, three separate product plumes 

are suspected in this area. 

4.4.2 Free-phase Product Measurements - Recovery Wells 

Liquid measurements were collected from recovery wells Y2-PKB-RW-1, Y2-PKB-RW-2, and 
Y2-PKB-RW-3 in January and June, 1995, as part of the site-wide liquid measurement 

program, in addition to  every time the passive skimmers installed onto these wells were 

emptied. Free-phase product thicknesses ranging from 0.31 to  2.59 feet were measured in 

recovery wells Y 2-PKB-RW-1 and Y2-PKB-RW-2. Free-phase product has not been detected 

in recovery well Y2-PKB-RW-3, which is located closest to  the canal at the intersection of the 

bulkhead and product curtain. Tables 4-1 and 4-2 provides the free-phase product 

measurements collected from the three newly installed recovery wells. 

4.4.3 Product Bail-Down Tests 

Product bail-down tests were conducted on recovery wells Y2-PKB-RW-1 and Y2-PKB-RW-3 
and monitoring wells MW-5 and MW-20. The tabulated and plotted results of the product 

bail-down tests for the t w o  recovery wells and monitoring well MW-20 are provided in 
Appendix H. 'The product balldown test on monitoring well MW-5 was aborted due to the 

high viscosity of the free-phase product in the well. 

The results for MW-20 and Y2-PKB-RW-2 are presented on graphs on Figures H-1, H-2 and 

H-3 in Appendix H. The plotted data for these graphs are typical of Type One curves 

(Gruszczenski, 1987). These curves are characterized by both a rising water-product interface 

and a rising top of product level and indicate that the product thickness recorded in  the well 

(during the test) is the actual thickness within the formation. There is no inflection point with 

Type One curves. Based on these curves, the actual product thickness within the formation 

for wells MW-20 and Y2-PKB-RW-2 is 0.06 foot and 0.15 foot, respectively. 

The graphically plotted results for Y2-PKB-RW-1 is typical of a Type Two curve and is 
presented on Figure H-4. This curve type is characterized by a rising product level and a 

water level that first rises then falls. This curve type displays the inflection point where the 
water level begins to  fall (as discussed earlier). Based on the curve for Y2-PKB-RW-1, the 

actual product thickness within the formation is 0.1 1 foot. 

The capillary fringe for Y2-PKB-RW-1 has been determined to  be 0.06 foot. The test data for 

Y2-PKB-RW-1 indicates that when the apparent product thickness in the well was reduced to  

a sheen, product recharged immediately into the well; .within one hour the product 
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accumulation in the well was 0.30 foot. Based on this rate of product recharge per hour, 

approximately 10 gallons per day could potentially be recovered from recovery well Y2-PKB- 
RW-1. The test data for Y2-PKB-RW-2 indicates that product accumulation was slower; 

within one hour the product accumulation in the well was 0.10 foot. Based on this rate of 

product recharge per hour, approximately 3 gallons per day could be potentially recovered 
from recovery Y2-PKB-RW-2. 

4.4.4 Free-phase Product Characterization 

Results of the fingerprint and forensic analyses of free-phase product samples collected from 

monitoring wells MW-5 and MW-20, and from recovery wells Y2-PKB-RW-1 and Y2-PKB-RW- 
2 are provided in Appendix I. In reference to Appendix I, the ILFC report indicates that wells 
Y2-PK6-RW-I, Y2-PKB-RW-2 and MW-20 contain a mixture of gasoline, diesel and light 
lubricating oils. The sample collected from monitoring well MW-5 contained some gasoline 

components, MTBE, hydrocarbons ranging from diesel to  oils and molecular sulfur. The 

overall chromatographic pattern for monitoring well MW-5 is similar t o  crude oil. The product 
analyses indicates the presence of two  separate, localized product plumes occurring in the 

vicinity of the Platty Kill Canal. One in the area of the product curtain which is composed of 

a mixture of gasoline/diesel/light oils, and one in the vicinity of monitoring well MW-5 that is 

composed of a product similar to crude oil. 

4.4.5 Presence and Distribution of Free-phase Product 

On January 4, 1995, liquid measurements were collected from all the wells in the vicinity of 
the Platty Kill Canal. Free-phase product was measured in wells MW-4, MW-5, MW-20, Y2- 

PKB-RW-1, and Y2-PKB-RW-2 with thickness ranging from 0.02 feet (MW-5) t o  1.55 feet 
(MW-4). Product thickness measurements from these wells are consistent wi th  historic 

measurements. Of the five wells where free-phase product was detected only MW-4 and Y2- 

PKB-RW-1 were greater than 1 foot in  thickness. To date, monitoring wells MW-15, MW-19, 
Y2-MW-39, Y2-MW-40, Y2-MW-41, and recovery well Y2-PKB-RW-3 have remained clear of 
any free-phase product accumulations. Based on the free-phase product distribution in the 

area of the Platty Kill Canal and product sample results, it is apparent that three separate 
localized product plumes exist, one in the vicinity of the product curtain (Y2-PKB-RW-1, Y2- 
PKB-RW-2, and MW-20); a second one around monitoring well MW-5; and the third plume 

around monitoring well MW-4. 
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4.5 Free-Phase Product Recovery 

On a weekly basis since March 21, 1994, free-phase product accumulations have been 
removed from the monitoring wells and recovery wells in the vicinity of the Platty Kill Canal. 

The results of the free-phase product recovery are provided below. 

4.5.1 Monitoring Wells 

Since March 21, 1 994, approximately 10.1 1 gallons of free-phase product have been 
recovered from monitoring wells in the vicinity of the Platty Kill Canal. Appendix J contains 
a cumulative graph showing the weekly total product recovery for the wells in the vicinity of 

the Platty Kill Canal, between March 1994 and November 1995. The free-phase product was 
@ 

recovered from the weiis with passive skimmers (Petrotrap 1. Product thickness 
measurements collected from monitoring wells MW-4, IMW-5, IMW-15 and MW-20 between 
February 1993 and February 1994 indicate the presence of free-phase product at thicknesses 
ranging from 0.01 feet (MW-15, May 1993) to  2.22 feet (MW-5, July 1993). Table 4-2 
provides tabulated summaries and Appendix J provides graphs of product recovered from the 
wells since March 1994. Appendix J also provides product hydrographs for monitoring wells 
which depict product and groundwater elevations over time. For monitoring well MW-5, the 
product recovered from the passive skimmer per site visit ranged from 0.02 gallons (July 27, 

1994) to 0.50 gallons (January 27, 1995). The free-phase product in MW-5 has significantly 
decreased through passive skimming and performance of a product bail-down test. Free- 

phase product thickness in monitoring well MW-5, which was measured to  be 2.22 feet in 

July 1993, was measured to be 0.01 feet on November 7, 1995. 

A total of approximately 8.54 gallons of free-phase product has been removed from 

monitoring well MW-20, including 1.5 gallons that were removed prior to conducting the 

baildown test. The product recovered from the passive skimmer per site visit ranged from 

0.02 gallons to  0.63 gallons. Between March and July 1994, no product accumulations were 
observed in monitoring well MW-15, thus no product was recovered at this location. As 
indicated previously, due to the absence of free-phase product, the passive skimmer in 

monitoring well MW-15 was transferred to monitoring well Y2-MW-39 in July 1994. Due to 

the absence of free-phase product accumulations in monitoring well Y2-MW-39, the skimmer 
was later transferred to monitoring well MW-4 in November 1994. Measurements in 
monitoring well MW-4 historically indicate greater than 1 foot of free-phase product 

accumulation. Approximately 1.1 gallons of free-phase product has been removed from 

monitoring well MW-4 between November 8, 1994 and January 17, 1995, at which time the 
passive skimmer was removed from the monitoring well and installed into one of the recovery 
wells. 
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4.5.2 Recovery Wells At The Product Curtain 

Since January 4, 1995, approximately 41.37 gallons of free-phase product have been 
recovered from recovery wells installed on the upgradient side of the product curtain, 
including five gallons from each recovery well that was removed prior t o  conducting the 
baildown tests. The product was recovered from the wells by petrotrap@ passive skimmers. 
Product thickness measurements collected between January and November 7, 1995 indicate 
the presence of free-phase product in recovery wells Y2-PKB-RW-1 and Y2-PKB-RW-2 at 

thicknesses ranging from 0.03 feet (Y2-PKB-RW-2, February 1, 1995) t o  2.59 feet (Y2-PKB- 
RW-2, July 28, 1995). To date, well Y2-PKB-RW-3 has remained clear of product 
accumulations. Table 4-2 provides tabulated summaries and Appendix J provides graphs of 

product recovered from the wells since January 1995. As shown in these graphs, the 
average product recovery per site visit is approx~rqately 0.41 gallons. Appendix J provides 
product hydrographs of the recovery wells which depict product and groundwater elevations 
over time. 

4.6 Sediment Investigation Results 

From October 1 8  t o  21, 1994, sixteen shallow sediment cores (Y9-PKC-SED-0 1 through Y9- 
PKC-SED-16) were collected from the bed of Platty Kill Canal using a floating platform 
mounted vibracoring device. Eight sediment cores were collected outside of the sheetpile dam 
that separates the Platty Kill Canal and the Kill Van Kull waterways, and eight were collected 
from inside the sheetpile dam. Figure E-1 in  Appendix E provides the sediment core locations. 
For each core location, one aluminum core tube was driven between 5 and 10  feet into the 
canal bed. Upon extrusion of the sediment core from the tube, the sediments were 
characterized and t w o  sediment samples were collected for analysis. 

4.6.1 Stratigraphic Characterization - Platty Kill Canal 

The sediment coring logs are provided in Appendix K. In reference to  Appendix K, the 
sediments observed in the Platty Kill Canal primarily consist of thin deposits of black silt and 

clay overlying coarser sediments (i.e., sand and gravel, sand-silt-clay mixtures). In general, 

the highest PID readings (1 0 0  to  166 ppm) were observed at depths greater than 3 feet. 'The 
sediment boring logs were used to generate stratigraphic cross sections which are presented 
on Figure K-1 in Appendix K. Cross Section A-A' identifies the stratigraphic units in the 
northernmost portion of the Platty Kill Canal, from the earthen dam at the Platty Kill Pond to 
the bridge spanning the canal. Cross Section B-B' identifies the stratigraphic units from the 
bridge spanning the canal to  the sheetpile dam at the mouth of the Platty Kill Canal. Cross 

Section C-C' identifies the stratigraphic units across the mouth of the Platty Kill Canal. 

3782-009 4-26 November 1995 



Though measurements may be tidally influenced, the bed of the Platty Kill Canal at  the t ime 
of the sampling program was found t o  occur between 2 and 1 5  feet below the water surface. 

The canal bed topographically slopes towards the Kill Van Kull. 

In reference t o  Cross Section A-A', a silt unit, approximately 5 feet thick, conformably overlies 
a unit of silt and clay in  the northernmost part of the Platty Kill Canal. In the central and 
southern portions of the Platty Kill Canal, Cross Section B-B', the silt and clay unit occurs 

from the top of the canal bed t o  approximately 4 feet below the bed surface. Below 4 feet, 

underlying the silt and clay unit, silt and clay w i th  varying amounts of coarse sand and gravel 
were observed. Immediately around the sheet pile dam, Cross Section B-B', silt and clay 
overlie medium sand w i th  some silt. As  shown Cross Section C-C', a silt unit  occurs a t  the 

mouth of the Platty Kill Canal (south of sediment cores Y9-PKC-SED-12, Y9-PKC-SED-13 and 

Y9-PKC-SED-15) f rom 0 t o  8 feet below the top  of the canal bed. G i ~ e n  the 100-year history 
of the site, it can be assumed that  the Platty Kill Canal sediments have been reworked 
extensively by either natural (i.e., scour, deposition) or anthropogenic processes (i.e., 
dredging). A n  at tempt was made t o  correlate the stratigraphic information obtained f rom the 
canal w i th  that  of the soil borings obtained f rom the area adjacent t o  the canal. However, due 
t o  the relative completion depths of the soil and sediment borings and the potential sediment 
reworking processes, a stratigraphic correlation was not  possible. 

4.6.2 Grain Size Distribution Analyses 

Grain size distribution analysis was t o  be performed on each o f  the sediment samples 

collected, t o  confirm the sediment characterization. However, due t o  the oily nature o f  the 

sediment collected (all sediments were coated in  petroleum), only four out of 3 2  samples 

collected for geotechnical analysis could be analyzed. This included t w o  samples each f rom 
sediment core Y9-PKC-SED-01 and Y9-PKC-SED-06. The grain size distribution results for 
these samples are provided contained in Appendix L. Sediment sample Y9-PKC-SED-0 1 A was  

collected fcom 0 t o  3 feet below the canal bed, in the northern portion of the canal. The 
sediment in  this sample was classified by PSS as black, fine sand and silt w i th  trace amounts 
of decayed plant and root matter. Sediment sample Y9-PKC-SED-01 B was  collected f rom the 

three t o  six foot  depth interval. The sediment i n  th is sample was  classified by PSS as black 
t o  dark gray, fine sand w i th  silt and trace amounts of medium sand and decayed plant matter. 
The PSS classification of this sediment core correlates fairly well  w i th  the sample description 
provided by the ElVSR Field Geologist. 

Sediment sample Y9-PKC-SED-6B was collected f rom 4.5 t o  5.0 feet below the top  of the 
canal bed, in  the central portion of the canal. Sediments in  this sample were classified by PSS 

as dark gray to.black, silty fine t o  coarse sand w i t h  trace amounts of fine gravel, cinders, 
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wood and root matter. Sediment sample Y9-PKC-SED-O6C was collected from five t o  six feet 
below the canal bed. Sediments in this sample were classified by PSS as dark gray t o  black 

fine t o  coarse sand with some clayey silt. Though the PSS classification of sediment core 
sample Y9-PKC-SED-6C correlates well w i th  the sample description provided by the ENSR 

Project Geologist, the description of sample Y9-PKC-SED-6B does not. The ENSR sediment 
boring log of Y9-PKC-SED-06 (Appendix K) reports a sizable clay fraction (50%) and omits the 

identification of fine gravel, cinders and root fibers. These discrepancies may be attributed 
to the manner in which the geotechnical sample is collected or natural heterogeneities 

occurring with the sample core. 

4.6.3 Chemical Analysis 

A total of thirty .four sediment samples were collected for analysis of total petrol~wm 
hydrocarbons (TPH), pH, and total organic carbon (TOC); t w o  from each sediment core and 

t w o  duplicate samples. In addition, twelve of these samples, plus t w o  duplicate samples, 

were further analyzed for target compound list (TCL) volatile and semi-volatile organics and 
target analyte list (TALI inorganics. These samples included six samples from three sediment 
core locations inside of the sheetpile dam, and six samples from three sediment core locations 

outside of the sheetpile dam. All samples were submitted for chemical analysis t o  IEA 
Laboratories, Whippany, New Jersey laboratory certification #14530. 

The laboratory analytical results were validated by ENSR's validation group in Acton, 

Massachusetts. The analytical results were found to  be valid and may be used for decision 
making purposes. Table 4-3 provides a summary of the analytical results of the sediment 

sampling program. Table 4-3 compares the analytical results t o  N.IDEP1s Impact to  
Groundwater Soil Cleanup Criteria (N.IAC 7:26D) and proposed risk-based Alternative 

Concentration Limits (ACLsI. For further discussion on the derivation of the ACLs refer to  
Section 4.6.4.1. Table 4-4 provides a quick-reference summary of TPH and TOC 

concentrations for each sediment sample collected. The analytical results for the quality 
assurance samples have been summarized in Table 4-5. Appendix M provides the validated 

analytical summary pages for the sediment sampling program. A copy of the IEA analytical 

report packages for the sediment investigation have been submitted separately. 

To aid in the evaluation of the analytical results, the sediments were divided into t w o  depth 
intervals, the upper zone which includes the zone from the top of the canal bed to  a depth of 

four'feet; and the lower zone which includes the sediment zone greater than four feet. The 
upper and lower zone are discussed separately in the following sections. 

3782-009 4-28 November 1 995 



For evaluation and presentation purposes, analytical results have been separated into the 

following groups: total petroleum hydrocarbons (TPH); total benzene, toluene, ethylbenzene 

and xylenes (BTEX); total semi-volatile organic compounds (SVOC), total polyaromatic 

hydrocarbons (PAH) and metals. 

4.6.3.1 Platty Kill Canal Upper Sediment Zone (0 To 4 Feet) 

Total petroleum hydrocarbons in the upper sediment tone were detected in all sixteen samples 

collected from this zone, at concentrations ranging from 62  pprn (Y9-PKC-SED-12A) t o  
150,000 pprn (Y9-PKC-SED-03A). The TPH concentrations in the upper sediment zone have 

been plotted and contoured on Figure N-1 in  Appendix IV. As shown on Figure N-1, the 

highest TPH concentrations occur in the northern portion of the Platty Kill Canal, nearest t o  

the tarthen dam that separates the canal from the Platty Kill Pond. The isoconcentration lines 

shown on Figure N-1 depict a TPH concentration gradient which decreases towards the mouth 

of the Platty Kill Canal. TPH concentrations in  the upper zone outside of the sheet pile dam 

are below 1000 ppm, ranging from 920 t o  6 2  ppm. 

Six of the samples from the sediment cores (Y9-PKC-SED-01 A, -06A, -08A, -1 1 A, -1 5A, and - 
16A) were further analyzed for TCL volatile and semi-volatile organic compounds. Benzene, 

toluene, ethylbenzene, and xylenes (BTEX) were detected in  three of the sediment coie 
samples (Y9-PKC-SED-01 A, -06A, and -08A) wi th  concentrations ranging from 0.33 pprn (Y9- 

PKC-SED-08A) t o  33.9 pprn (Y9-PKC-SED-0 1 A). Figure N-2 provides an isoconcentration map 

of BTEX concentrations in the upper sediment zone. As shown at sample locations Y2-PKC- 

SED-1 1 A, Y2-PKC-SED-15A and Y2-PKC-SED-1 6A, BTEX was not detected in the upper 

sediment zone outside of the sheetpile dam. BTEX concentrations that are greater than 1 pprn 

remain in  the most northern reaches of the canal. Based on the isoconcentration maps, there 

is good correlation in terms of the BTEX and TPH concentration distribution in the sediment. 

Semi-volatile compounds (SVOC) were detected in all six sediment cores, wi th  total SVOC 
concentrations ranging from 1 6.57 pprn (Y9-PKC-SED-15A) t o  1088 pprn (Y9-PKC-SED-0 1 A). 

Of the SVOC detected in  these sediment cores, polyaromatic hydrocarbon compounds (PAHs) 

make up a significant portion (1 9% to  81 %)  of the SVOCs detected. PAH concentrations 

range from 8.99 pprn (Y9-PKC-SED-15A) t o  432.8 pprn (Y9-PKC-SED-O1A). The SVOC and 

PAH concentrations in  the upper sediment zone have been pl,otted and contoured on Figures 

N-3 and Figure N-4, respectively. The highest SVOC and PAH concentrations occur in the 

northern portion of the Platty Kill Canal. The SVOC and PAH concentration gradient 

decreases steeply towards the mouth of the Platty Kill Canal. Total SVOC and PAH 
concentrations in the upper sediment zone outside of the sheetpile dam were at  or below 123 

pprn and 100  ppm, respectively. As with the BTEX concentrations, the distribution of SVOC 

3782-009 4-29 November 1995 



TABLE 4-3 
SUMMARY OF ANALYTICAL RESULTS 

P U T T Y  KlLL CANAL SEDIMENT INVESTIGATION 
P U T W  KlLL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

SAMPLING NAMt 
LAB ID NUMBER 

SAMPLING DEPTH 
ANALYTE SAMPLING DATE 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
NC = No Criteria 
* = Duplicate of previous sample. 

VOLATILE ORGANICS 
Acetone 
Benzene 
Chlorobenzene 

l 3hy l  benzene 
Xylenes (total) 

PKCSED -01 A 
44159007 

0-3 ft. 
1 1/03/94 

PKCSED -6A 
441 42005 
0-4.5ft. 1 
10/20/94 

3 . 3 5  
1 3  J 
2 4  J 

6 . 6 5  

0 . 0 1 4 5  

1 
0 . 0 1 7 5  

0 . 2 2 5  

0 . 0 3 3 5  

PKCSED-BA 
441 42001 
0-3.25 ft. 
1012OP4 

10 o 
1 
1 

NC 
NC 

IMPACT 
TO 

GROUNDWATEF 
CRITERIA 

NC 
2  8 2  0  

NC 
NC 
NC 

RISKED - BAStO 
ALTERNATIVE 

CLEANUP 
LEVELS 



TABLE 4-3 (CONT'D) 
SUMMARY OF ANALYTICAL RESULTS 

PLArrY KILL CANAL SEDIMENT INVESTIGATION 
P L A m  KILL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

-- 

SAMPLING NAMt 
L4B ID NUMBER 

SAMPLING DEPTH 
SAMPLING DATE 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
NC = No Criteria 
R = Rejected Analysis 
* = Duplicate of previous sample. 

INORGANICS 
Ahminiurn 
Arsenic 
Bar~um 

3'Z$lium 
Cadmium 
Calc~um 
Chromium 
Cobalt 
Copper 
Iron 
Lead 

PKCStD-01 A 
44159007 

0-3 ft. 
11 /03/94 

5630 J 2820 J 8440 J 

0.3 5 2 6.7 
125 2 2 57.3 - NC. 

. Potasslum R 1200 J 3990 J 
Selen~um R 0.485 
S~lver- 2~ 8.1 J 
S?diim 3190 5450 10200 NC 
Thallium 0.2 55 0.765 NC 

anad~um 117 23.3 J 62.2 J - NC_-. 
1010 J -- 194 J 634 J 

- 
6110 J 
324 J 

1330 
- 0. 57B 

4.3 
7230 J 

R 
27.4 
779 

93000 
4700 J 

PKCSED-6A - 

441 42005 
0-4.5 ft. 
10/20/94 

4900 J 
12.2 J 
59.7 
0.36B 
2.8 

1590 J 
98.1 J 
2.8 B 

2 o 5 
11600 J 

164 J 

PKCSED-8A 
441 42001 
0-3.25 ft. 
1 0/20194 

TO ALTERNATIVE 

CRITERIA 

16900 J 
24.4 J 
16 6 

1.2 B 
8.5 

5990 J 
292 J 

9.2 B 
602 

33600 J 
351 J 

- 
NC 
NC 
NC 
NC 
N c 
NC 
NC 
N! 
NC 
NC 
NC 

-- - 
NC 
683 

583000 
NC 
NC 
NC 
NC 
NC 

326000 
NC 
NC 



TABLE 4-3 (CONT'D) 
SUMMARY OF ANALYTICAL RESULTS 

PLArrY KlLL CANAL SEDIMENT INVESTIGATION 
P L A m  KlLL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

-NAME 
LAB ID NUMBER 

SAMPLING DEPTH 
ANALYE SAMPLING DATE 

VOLATILE ORGANICS 1 A i n e  

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
NC = No Criteria 
* = Duplicate of previous sample. 

PKCSED-1 1 A 
44171005 
0-2.5 ft. 

' 10119P4 

PKCSED-15A 
44084004 
0-4.25 ft. 
1011 8/94 

0.3651 170 J I  100 1 NC 

SEMI -VOLATILE ORGANICS 
=Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a) pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,~)Perylene 
Benzo(k)fluoranthene 
Bis(2-ethyIhexy1)phthalate 

Di-n -0ctylphthalate 
Dibenzofu ran 
Fluoranthene 
Fluorene 

PKCSED-16A 
44084003 

0-5 ft. 
10118194 

3.2 J 
12 
0.485 
6.9 J 
3.4 J 
1.8 J 
1.8 J 
0.655 
1.2 J 

12 JB 

0.625 
3.4 5 
1.3 J 
5.9 J 

18 J 
10 J 
0.7 5 

IMPACT 
TO 

GROUNDWATEF 
CRITERIA 

0.145 
0.115 
0.215 
0.485 
0.785 
0.755 
0.735 
0.225 
0.635 
6.6 J 
0.37J 

0.915 
0.375 

1.4 J 
0.155 --- 
0.22 5 

FTSKED- BASED 
ALTERNATIVE 

CLEANUP 
LEVELS 

NC 
NC 

- NC 
- NC 

150 
15 

150 
NC 

0 .=J 
. 0.425 

5- 1.8 5, 
1.4 J 
2.1 5 

0.615 
0.415 

1 5  
0 . 9 1 ~  
0.965 
0.935 
0.585 

Naphthalene 
Thenanthrene 
Pyrene - 

NC 
10 0 
NC 
loo 
500 
10 0 
5 0 
NC 

1.7 J 
26 J 
12 

0.755 
16 

1.3 5 
0.565 

2.3 J 

0.525 
NC 

LC 
NC -- 

NC 
- - NC 

NC 

500 - 1500 
5.- 7 8 0 0 

NC 
NC 
500 
NC 
NC 
NC 

1 NC 
NC 

NC 
15000 

NC 
NC 
NC 
NC 
150 



TABLE 4-3 (CONT'D) 
SUMMARY OF ANALYTICAL RESULTS 

P L A l l Y  KlLL CANAL SEDIMENT INVESTIGATION 
PLAllY KlLL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

S A M P L I N G  NAME 
LAB ID NUMBER 

SAMPLING DEPTH 
ANALYTE SAMPLING DATE 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
NC = No Criteria 
R = Rejected Analysis 
* = Duplicate of previous sample. 

INORGANICS 
Aluminium 
Arsenic 
Banum 
Beryllium 
Cadmium 
Calcrum 
- E m i u m  
CEmt  
Copper 
1 ron 

- L X d  
Magnesium 
Manganese 

~ + E k F  
Potassium 
Sllve r 
Sodlum 
Vanadium 
t i n c  

PKCSED-11 A 
44171005 
0-2.5 ft. 
1011 9/94 

16200 J 
27.3 
150 

1 B 
5.4 

6860 J 
211 J 
12.7 B 

268 
39500 J 

222 
9930 J 
468 

3.5 
68.6 

R 
7.4 

10700 
-- 51.6 J 

401 J 

PKCSED-15A 
44084004 
0-4.25 
1011 8/& 

16800 
13.8 

124 
1.1 B 
2.7 

R 
13 7 
14.6 

16 8 
37000 

2 0 3  J 
11700 

552 
2.2 
76.3 

4150 J 
8.3 

11000 
52.4 

300 

PKCSED-16A 
44084003 
0-5 ft. 

1011 8/94 

15000 
18.4 
12 9 
0.89B 
3.5 

R 
155 
11.9 

209 
3 6 0 0 0  

191 J 
8470 
5 4 4 
2.7 
4 3 

3280 J 
7.5 

8970 
48.4 

339 

l M PACT 
TO 

GROUNDWATER 
CRITERIA 

RISKED-BASED 
ALTERNATIVE 

CLEANUP 
LEVELS 

NC 
NC 
NC 
NC 
NC 
NC 
NC - 
NC 
NC 
NC 
NC 
N c 
NC 
NC 
N C 
NC 
NC 
NC 
NC 
NC 

N c 
683 

583000 
NC 
NC 
NC 
NC 
NC 

326000 
-- NC 

NC 
NC 
NC 
NC 
NC 
NC 
NC 
N C 
N c 
NC 



TABLE 4-3 (CONT'D) 
SUMMARY OF ANALYTICAL RESULTS 

PLArrY KlLL CANAL SEDIMENT INVESTIGATION 
PLArrY KILL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
NC = No Criteria 
* = Duplicate of previous sample. 

-mR€S 
LAB ID NUMBER 

SAMPLING DEPTH 
ANALME SAMPLING DATE 

VO LATl lE 0 RGAN I CS 
~2FDDichloroethane 
Benzene 
Chlorobenzene 
Ethyl benzene 
Toluene 

-Xil)enes - (total) 

- SEMI-VOLATILE ORGANICS 
1,4-dichlorobenzene 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)~rene 
Benzo(b)fluoranthene 
Benzo(g,h,~)Perylene 
Benzo(k)fluoranthene 
Bis(2-ethyIhexy1)phthalate 

Tarbazole 
Chrysene 
Di-n -oclylphthalate 
pibenzofu ran 
Fluoranthene 
Fluorene 
Indeno(l,2,3-c,d)pqrene 
lsophorone 

Naphthalene 
Phenanthrene 
Pyrene 

t@ -0 1 tJ 
44149008 
3-6 ft. 

10121 194 

PXCSED- 
441 42006 
4.5-9 ft. 
10/20/94 

0 . 7 3 J  
2 8  J 
6 5  J 
5 7  J 
1~ 

8 1  J 

P KCSED-GC* 
441 42007 
4.5-9 ft. 

2 . 7  J 

2 3  J 
5 . 7  J 

9 8  J 

FKCSED-8B 
441 42002 

3.25-6.5 ft. 

2 4 0  J 
2  2  

2 . 8  J 
1 3  

9 . 7  J 
7 . 6  J 
4 . 9  J 
2 . 2  J 
3 . 1  J 

1 2  J 
4 ~  

1 3  J 
3 . 5  J 

1 2  J 
1 2  J 
3  2  

1 2  J 

7  8  
3  1 

T T T T F D D D D  ALTERNATIVE 
GROUNDWATE CLEANUP 

3 . 1  J 

2 4  J 
3 . 9  J 

7 9  J 

--10/20/94, CRITERIA , 

2 2 0  J 
1 4  J 

9 J 
5 . 9  J 
3 . 2  J 
3 . 7  J - 

7 . 9  J 

1 2  J 

1 0  J 
2 4  J 

3 . 1  J 

6 6  J 
6 4  J 
2 4  J 

- 

0 . 0 1 7  J 
0 . 1 4  J 

0 . 0 2 ~  

3 3 0  J 
1 9  J 

1 4  J 
9 . 2  J 
5 . 3  J 
6 . 2  J 

8 . 6  J 

1 8  J 

1 4  J 
3 5  J 

5 . 2  J 
9 5  J 

9 2  J 
3 5  J 

1 
1 
1 

1 0  0  
5 0  0  
10 

1 0 7 0  
2 8 2 0  

NC 
NC 
NC 
NC 

-- 
0 . 6 6 5  

11 J 
2 . 6  J 
1.1 J 
3 . 7  J 
2 . 2  J 

- 1 . 4  J 
0 . 9 7 5  
0 . 6  J 
0 . 6 3 5  

1 6  B J  
0 . 6 1 5  
2 . 8  J 
1.1 J- 
0 . 5 1 5  
4 . 9  J 

3 . 1 ~  

2 . 4  J 
10 J 

5 . 4  J 

10 0 
NC 

l o o  
NC 

l o o  
5 0 0  
l o o  

5  0  
NC 

5 0 0  
10 0  
NC 

5 0 0  
1 0  0  
NC 

l o o  
1 0 0  
5 0 0  

5  0  
1 0  0  
NC 

10 o 

-. 

NC 
NC 
NC 
NC 
NC 

1 5 0  
1 5  

1 5 0  
NC 

1 5 0 0  
7 8 0 0  

NC 
1 5 0 0 0  

NC 
NC 
NC 
NC 

1 5 0  
NC 
NC 
NC 
NC 



TABLE 4-3 (CONT'D) 
SUMMARY OF ANALYTICAL RESULTS 

PLArrY KlLL CANAL SEDIMENT INVESTIGATION 
PlAl lY KlLL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
E = Serial Dilution is not within Control Limits 
NC = No Criteria 
R = Rejected Analysis 
* = Duplicate of previous sample. 

SAMPLING NAME 
LAB ID NUMBER 

SAMPLING DEPTH 
ANALYE SAMPLING DATE 

PKC-SED-01 B 
44149008 

3-6 it. 
10/21/94 

P S  
441 42006 
4.5-9 ft. 
10/20/94 

PKCSED-6C* 
441 42007 
4.5-9 ft. 
10/20/94 

PKCSED-BB 
441 42002 

3.25-6.5 ft. 
10/20/94 

- IMPACT 
TO 

GROUNDWATER 
CRITERIA 

RISKED-BASED 
ALTERNATIVE 

CLEANUP 
LEVELS 



TABLE 4-3 (CONT'D) 
SUMMARY OF ANALYTICAL RESULTS 

PLArrY KlLL CANAL SEDIMENT INVESTIGATION 
PLArrY KlLL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

I 
SAMPLlNGNAMt 

LAB ID NUMBER 
SAMPLING DEPTH 

ANALYlE SAMPLING DATE 

VOlATl LE ORGANICS 
Acetone 

-Chlorobenzene 
Xylenes (total) 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
NC = No Criteria 
* = Duplicate of previous sample. 

PKCSED-11B 
44171006 
2.5-5 ft. 
1011 9/94 

- SEMI -VOLATI LE ORGANICS 
1,4-dEhlorobenzene 
2- Methylnaphthalene 
4-chloroaniline 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)mrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)fluoranthene 
Bis(2-ethy1hexyl)phthalate 
Carbazole 
Chrysene 
Di-n-octylphthalate 
Fluoranthene 
I-luorene 

' Indeno(l,2,3-c,d)pqrene 
I lsophorone 
Naphthalene 
Phanthrene 
I)_yrene 

- 

PKCSETLiSl 
44084005 

4.25-8.5 ft. 
10/18P4 

10 0 
1 

NC 

1.9 J 
0.7 

1.6 J 
1.7 J 
1.1 J 
0.945 
0.515 
0.9 J 
32 J 

1.9 J 
2.3 J 
2.9 J 
1.1 J 

0.745 
3.6 J 
3.3 J 

PKCSED-lGK 
44084002 
5-10 ft. 
10118194 

- 
I J  

0.615 
1.5 J 
1.1 J 
1.2 J 
0.925 
0.5 J 
0 . 8 3 ~  
19 J 

1.4 J 
0 . 8 4 ~  
2.6 J 
0 . 6 8 ~  
0.5 J 

0.945 
2.2 J 
-- 2.4 J 

PKCSkO-16C* 
44084001 
5-10 ft. 
1011 8/94 

0.72~ 
12 J 

2.5 J 
11 J 
2.9 J 
2.2 J 
2.1 J 
0.8 J 
1.4 J 
17 J 
2.7 J 
4.2 J 
1.3 J 
8.7 J 
4.8 J 
0 . 5 8 ~  
4.5 J 
1.9 J 

18 J 
8.7 J 

IMPACT 
TO 

GROUNDWATEF 
CRITERIA 

0.615 
9.3 J 

2~ 

RISKED-BASED 
ALTE RNATIVE 

CLEANUP 
LEVELS 

NC 
NC 
NC 
10 0 

- .- 
N c 
NC 
NC 
NC 

9.9 J NC 
2.4 J 
2 J 
1.6 J 
0.615 
1.6 J 

- 16 J 
2.4 
3.5 J 
0.925 
7.1 J 
3.9 J 
0.665 

1.6 J 
14 J 
6.9 J 

500 
10 o 
5 0 
NC 
500 
10 0 
NC 
500 
NC 

- NC 
NC 
NC 
NC 
NC 
NC 
NC 

150 
1 5  

150 
NC ;:q 

150000 
-- 

N c 
N c 
150 
NC 
NC 
NC 
NC 



TABLE 4-3 (CONT'D) 
SUMMARY OF ANALYTICAL RESULTS 

PLATTY KlLL CANAL SEDIMENT INVESTIGATION 
PLATIY KlLL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

- S A M P L l N G  NAME PKCSED-11 B P K S - E F E B  PKCSED-16B PKCSED-16C* IMPACT RISED- BASED 
LAB ID NUMBER 44171006 44084005 44084002 44084001 TO ALTERNATIVE 

SAMPLING DEPTH 2.5-5 ft. 4.25-8.5 ft. 5-10 ft. 5-10 ft. bROUNDWATER CLEANUP 
ANALYTE SAMPLING DATE 10119/94 1011 8/94 1 011 8/94 CRITERIA LEVELS 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 
NC = No Criteria 
R = Rejected Analysis 
* = Duplicate of previous sample. 



TABLE 4-4 
SUMMARY OF ANALYTICAL RESULTS 

PLATTY KlLL CANAL SEDIMENT INVESTIGATION 
PLATTY KlLL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

All results expressed in parts per million. 
J = Estimated Value 
TPH = Total Petroleum Hydrocarbon 
TOC = Total Organic Carbon 



TABLE 4-5 
SUMMARY OF QUALITY ASSURANCE SAMPLE RESULTS 

PLATTY KILL CANAL SEDIMENT INVESTIGATION 
PLATTY KILL CANAL INTERIM REMEDIAL ACTION 

BAYONNE INDUSTRIES, INC. 
BAYONNE, NEW JERSEY 

I INORGANICS I I 

SAMPLING NAME 
LABIDNUMBER 

ANALYTE SAMPLING DATE 

VOLATILE ORGANICS 

FB- 1 
44084008 
1 011 8/94 

Aluminium 
Barium 
Beryllium -- 

All results expressed in parts per million. 
Blank = Not Detected or Not Analyzed 
J = Estimated Value 
B = Detected in an associated blank. 

Iron 
Lead 
Magnesium 
Ma naanese 

FB-2 
441 71 001 
1 011 9/94 

calcium 0 . 0 3 8  B 0 . 3 9 8  B 0 . 0 3 0 8 J  0 .  0 3 0 8 B  

0 . 0 0 1 3 ~  

-- 

0 .057  B 

0 .0012B 

FB-3 
441 4201 0 
1 0/20/94 

0 . 0 6 9 5 ~  
0 .0031B  

- -. - . 

FB-4 
441 59009 
10121 194 

0 . 1 0 5  

0 . 1 1 9  B 
0 .0074B  

0 .046  J 

- - -. - 

0 . G 1 3 ~  
0 .0001B  

0 . 1 7  
0 . 0 0 3 8  

0 .0988B 
0 . 0 1 6 9  



and the PAH concentrations in the sediment display a good correlation wi th  the TPH 
concentrations. 

Of the metals detected in the sediment arsenic, lead, and zinc were the most significant in 
terms of elevated concentrations. The highest lead, zinc, and arsenic in the upper sediment 
zone were detected in  the northern most portion of the canal at sediment core location Y9- 
PKC-SED-01. In general, the concentrations at  this location were at least one magnitude of 

order higher than that of the other sediment sample locations. Inside of the sheetpile dam, 

lead concentrations in  the upper sediment zone ranged from 164  pprn t o  4,700 ppm; arsenic 
concentrations ranged from 12.2 pprn to  3 2 4  ppm; and zinc ranged from 1 9 4  pprn t o  1,010 

ppm. Outside of the sheetpile dam lead concentrations ranged from 191 pprn t o  2 2 2  ppm; 
arsenic ranged from 13.8 t o  18.4 ppm; and zinc ranged from 300  t o  401 ppm. 

4.6.3.2 Platty Kill Canal Lower Sediment Zone 

Total petroleum hydrocarbons were detected in  all sixteen samples collected from the lower 
sediment zone, wi th  concentrations ranging from 2 5 0  pprn (Y9-PKC-SED-1 OBI t o  88,000 pprn 
(Y9-PKC-SED-02B). The TPH concentrations in  the lower sediment zone have been plotted 

and contoured on Figure N-5. As shown on Figure N-5, the highest TPH concentrations occur 
at the northern wall of the Platty Kill Canal (nearest t o  the Exxon Lube Plant property). The 
isoconcentration lines depict elevated TPH concentrations which gradually decreases t o  
10,000 pprn immediately inside of the sheetpile dam. TPH concentrations in the lower 

sediment zone outside of the sheetpile dam range from 250 pprn to 4,800 ppm. 

Six of the samples from the sediment cores (Y9-PKC-SED-01 B, -06B, -088, -1 1 B, -1 58, and - 
16B) were further analyzed for TCL volatile and semi-volatile organic compounds. BTEX 

compounds were detected in four of the sediment core samples (Y9-PKC-SED-01 B, -06B, - 
08B, and -1 6B) wi th  concentrations ranging from 0.044 pprn (Y9-PKC-SED-08B) t o  167  pprr, 
(Y9-PKC-SED-01 B). Figure N-6 provides an isoconcentration map of BTEX concentrations in 
the lower sediment zone. BTEX concentrations in the sediment at this depth interval decreass 

immediately inside and outside the sheetpile dam. Based on the BTEX concentrations for Y9- 
PKC-SED-01 B and Y9-PKC-SED-O6B, the northern half of the canal appears t o  display B'TEX 

concentrations greater than 100  ppm. The BTEX and TPH concentration distribution in  the 
sediment displays a good correlation. 

SVOC were detected in five out of the six sediment core samples collected from the lower 
sediment zone, wi th  total SVOC concentrations ranging from 41.52 pprn (Y9-PKC-SED-1 5B) 
to 514.8 pprn (Y9-PKC-SED-01 B). PAH compounds made up a significant portion (39% to  

57%) of the SVOCs detected in samples from the lower sediment zone, w i th  PAH 

3782-009 4-40 November 1995 



concentrations ranging from 20.68 pprn (Y9-PKC-SED-15B) t o  238.9 pprn (Y9-PKC-SED-OGB). 
The SVOC and PAH concentrations in the lower sediment zone have been plotted and 

contoured on Figure N-7 and Figure N-8, respectively. The highest SVOC and PAH 
concentrations in the lower sediment zone occur in the northern half of the Platty Kill Canal. 

The PAH concentration gradient decreases steeply towards the mouth of the Platty Kill Canal. 
The concentration distribution of SVOC and the PAH in the lower sediment zone display a 
good correlation with the TPH results. 

Lead, zinc, and arsenic concentrations were the highest among the detected metals in th  
lower sediment zone. Sediment core sample Y9-PKC-SED-O1B displayed the highes 
concentrations of lead and arsenic, at 1300 pprn and 145 ppm, respectively. The highest zinc 

concentration in the lower zone was detected in sediment core sample Y9-PKC-SED-08B. The 
concentration of metals in the lower sediment zont outside of the sheetpile dam were 
generally lower than those on the inside of the dam. 

4.6.3.3 Comparison of the Upper and Lower Sediment Zones 

The TPH concentrations of the upper and lower sediment zones were evaluated t o  determine 

the presence or absence of a vertical contamination gradient. 

TPH concentrations in the upper sediment zone appear t o  display some "hot spots", whereas 
the lower sediment zone TPH concentrations are more gradational. In the northern reaches 
of the Platty Kill Canal, TPH concentrations in the sediment of the upper zone are higher along 
the western side (Y9-PKC-SED-01 and Y9-PKC-SED-03) than the eastern side (Y9-PKC-SED- 

0 2  and Y9-PKC-SED-04). In the lower zone, the TPH concentration distribution is the inverse 
t o  the upper, wi th the eastern side displaying higher TPH concentrations than the western 
side. The upper zone distribution suggests a TPH source is impacting the sediment on the 

western side. The lower zone distribution suggests that the eastern side contamination is 

attributed t o  ari historical source. 

The distribution of elevated TPH concentrations in the lower sediment zone is a really 
extensive; nearly three quarters of the canal displays TPH concentrations greater than 10,000 

ppm. In contrast, the upper zone displays elevated TPH concentrations (greater than 10,000 
ppm) in approximately one third of the canal. This occurrence is further accentuated 

downstream in the area outside the sheetpile dam (south). TPH concentrations displayed in 
4 the upper sediment zone, less than 100 pprn typically, are one order of magnitude lower than 

that of upper sediment zone, less than 1000  ppm. 
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The distribution of BTEX in  the sediments of the upper and lower zones is similar t o  that of 
the TPH concentrations. The upper zone displays BTEX "hot spots" in the northern reaches 
of the canal, whereas the lower zone displays a BTEX concentration gradient that decreases 
t o  the mouth of the canal. 

The distribution of SVOC in the sediments of the upper and lower zones contrasts t o  that of 
the TPH and BTEX concentrations. The upper zone displays higher concentrations of SVOC 
in a gradation distribution than that of the lower zone. 

The distribution of metals in the sediments of the upper and lower zones do not indicate the 
existence of any trend or gradient. 

4.6.4 NJDEP Soil Cleanup Criteria and Alternate Concentration Lirrits 

The analytical results of the sediment sampling have been compared w i th  the NJDEP Impact 
t o  Groundwater Soil Cleanup Criteria (NJAC 7:26D) and the proposed risk-based Alternate 
Concentration Limits (ACLs) that have been proposed in the Draft Platty Kill Pond 
Bioremediation Closure Strategy Report. 

4.6.4.1 Derivation of  Alternative Clean-up Criteria for the Platty Kill Pond 

In order to  attain the final objective of leaving the Platty Kill Pond sludge in  place following 
completion of the ongoing bioremediation, it must be demonstrated t o  the NJDEP that the 

sludge does not present a significant risk to  the surrounding environment. The NJDEP has 

developed interim cleanup guidelines for evaluating soil contamination. These standards 
specify a cleanup level of 10,000 mglkg for TPHC, as well as specific cleanup levels for 
individual volatile, semivolatile, and inorganic compounds. The relative risks of the sludge 
were inferred by comparing the results from recent sludge and pond water sample analyses 

to  the respective cleanup criteria. The NJDEP cleanup criteria are generic in  nature and do not 
take into account site specific conditions. The NJDEP does allow for the establishment of site 
specific cleanup levels based on site conditions and the relative risk t o  both human health and 
the environment. 

Based on the analytical results of sludge samples, ENSR derived alternative, risk-based 
cleanup levels for the Platty Kill Pond. The cleanup levels were based on the assumption that 
the sludge in the pond will be left in  place, and the only potential for exposure would be 

during some kind of excavation activity such as repair or maintenance of underground pipeline, 
sewers or util ity lines. It  also assumed that there will be no potential exposure via the 

groundwater route because groundwater in the Bayonne area is not used as a drinking water 
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source, and that there is no potential exposure t o  residential populations due t o  the ponds 
location on the site, and because access t o  the site is controlled 

The risk-based cleanup levels were calculated in accordance wi th  current U.S. EPA guidance, 
including Risk Assessment Guidance for Superfund: Volume 1, Human Health Evaluation 
Manual (U.S. EPA, 1992al and Guidance on Risk Characterization for Risk Manaaers and Risk 

Assessors (U.S. EPA, 1992al. The cleanup levels were based on the standard four-step 
paradigm determined by the National Research Council (NRC, 1983):  

Hazard Identification; 

Toxicity Assessment; 

Exposure Assessment; and 
Risk Characterization. 

The risk-based cleanup levels are presented in Table 4-6. Appendix 0 provides the 
documentation of the derivation of the risk-based cleanup levels. 

4.6.4.2 Comparison of Results to  Clean-up Criteria 

The NJDEP Soil Cleanup Criteria for TPH is 10,000 ppm (including all volatile organics). In 
the upper sediment zone, four out of sixteen sediment samples collected exhibited TPH 
concentrations above 10,000 ppm, these included samples Y9-PKC-SED-Ol A, -02A, -03A, 
and -04A. These are all located in the northern portion of the canal, between the earthen dam 
at the Platty Kill Pond and the bridge spanning the canal. In the lower sediment zone, six out 

of the sixteen sediment samples collected exhibited TPH concentrations above 10,000 ppm, 
these include samples Y9-PKC-SED-01 B, -02B, -03B, -048, -05B, and -06B. These are all 

located in the northern reaches of the canal, from the earthen dam to  a point approximately 

midway between the bridge that spans the canal and the sheetpile dam at the mouth of the 

canal. All sediment samples collected from outside the sheetpile dam, both in the upper and 
lower sediment zones, exhibited TPH concentrations below 4,500 ppm. 

Selected sediment cores were submitted for volatile and semi-volatile organic and metals 
analysis. T w o  sediment cores (Y9-PKC-SED-01, Y9-PKC-SED-06) displayed volatile organic 
concentrations which exceeded the NJDEP Soil Cleanup Criteria for benzene (1 ppm), xylenes 

(10 ppm) and chlorobenzene (1 ppm). All volatile organic concentrations were within one 
order of magnitude or less of the N,IDEP Soil Cleanup Criteria. However, the proposed ACL 

for benzene (2,820 ppm) was not exceeded by the concentrations observed in these sediment 
cores. For semi-volatile organic compounds, no sediment concentrations were above the 

NJDEP Criteria or the proposed ACLs. Concerning the metal detections within the sediment 
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Table 4-6 
Rlsk-Based Alternative Cleanup Levels 

Platty Klll Pond Bloremediation 
Bayonne Industries, Inc. 

Bayonne New Jersey 



cores, no criteria values have been developed by the NJDEP. All metal concentrations were 
below the proposed ACLS for arsenic, barium and copper. 

4.7 Performance of Pneumatic Barrier 

The pneumatic barrier has proven to  be an effective containment barrier t o  the escape of 
petroleum sheens and/or any floating trash into the Kill Van Kull. I t  has also had a positive 

effect on the general water quality in the vicinity of the Platty Kill Canal mouth. 

In general, low turbidity and high secchi disk readings indicated very good water clarity for 
an estuary, particularly New York harbor waters, and chemical/physical data indicated the 
water column was well mixed with no well defined salinity or temperature gradient. 

As would be expected with the operation of a pneumatic barrier, dissolved oxygen levels were 
highest close t o  the barrier and decreased wi th  distance from the barrier. Dissolved oxygen 
results from samples collected from the control site across the Kill Van Kull were a full 1 mg/L 

below that found in the near field of the pneumatic barrier. Dissolved oxygen results from the 
other t w o  control sites were slightly less than those at the barrier. 

Biological samples collected using the bottom trawl at the test site and control sites, indicated 
the largest concentration of fish t o  be at the test site in close proximity t o  the pneumatic 
barrier. Biological samples c,ollected using the gill nets also indicated an obvious preference 
for the nearfield zone of the pneumatic barrier, and indicated that these fish were most likely 

feeding in the currents created by the barrier. 

- - 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 

5.1 Bulkhead Reconstruction and Pneumatic Barrier 

The reconstruction of the Platty Kill Canal bulkhead has attenuated the seepage of free-phase 
product from the canal. Based on the absence of product seepage since the reconstruction, 
no further reconstruction activity is warranted at this time. To reduce the potential for further 
free-phase product to  emanate from the canal, Bayonne Industries has completed :he 

installation of the subaqueous air dam at the mouth of the canal. This technology is unique 
because it permits the natural wave and tidal action to pass the air dam while providing a 
surface barrier for migrating free-phase product. 

5.2 Product Curtain 

As a result of the installation of the product curtain and the adjacent recovery wells, the free- 
phase product is being attenuated and product recovery has been initiated. No further 
modification to  this structure is warranted at this time. 

5.3 Product Recovery Program 

Based on the results of the interim remedial activities, ENSRIBayonne Industries plans to 
upgrade the interim product recovery program. The program upgrade is expected to be 
initiated in January 1996 and will consist of the installation of two active skimming pumps 
into recovery wells Y2-PKB-RW-1 and Y2-PKB-RW-2 to continuously recover free-phzra 

product from along the product curtain. Passive Skimmers will continue to be utilized at 

monitoring wells MW-4, MW-5, and MW-20. 

The active skimming pumps in Y2-PKB-RW-1 and Y2-PKB-RW-2 would be cycled by a timer- 

control panel and the free-phase product would be discharged to an above-ground holding 

tank with automatic shut-off controls. Recovered fluids in the holding tank would be 
periodically removed and disposed of at an approved facility. 

Product accumulation tank measurements recorded by an ENSR technician will be closely 

monitored. Once the fluid level in the tank has achieved approximately 95% of the storage 

capacity, the fluids will be removed from the holding tank by a vacuum truck, and properly 
disposed of, or with NJDEP approval, be blended with existing petroleum product stock. 
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Future documentation associated w i th  free-phase product recovery wil l  be prepared for 
submission t o  the NJDEP on a quarterly basis. The report wi l l  include graphs of weekly and 
cumulative product recovery efforts and serve t o  document the product recovery progress. 

5.4 PKC Sediment 

Based on both physical boundaries and analytical results, the Platty Kill Canal can be 

partitioned into three separate areas. The first area is the northern section that  includes the 
area from the earthen dam at  the Platty Kill Pond, south t o  the bridge that spans the canal. 
The second area is the mid-section that includes the area from the bridge, south t o  the 

sheetpile dam at  the mouth  of the canal. The third area includes the section outside of the 
sheetpile dam. 

Analytical results from samples collected from outside the sheetpile dam indicate that the TPH 
concentrations in the upper sediment zone (0 t o  4 foot depth interval) are below 1,000 ppm; 
and the TPH concentrations in  the lower sediment zone (below 4 feet) are less than 2,500 

ppm. These TPH concentrations are below the NJDEP 10,000 ppm total organic compound 
including TPH soil cleanup criteria. Analytical results f rom sediment samples collected from 

outside of the sheetpile dam and analyzed for TCL volatile and semivolatile organic 
compounds, and TAL metals indicate that  all compounds detected are below their respective 
NJDEP impact t o  groundwater, soil clean-up criteria and below the risk-based alternative 
clean-up levels developed for the Platty Kill Pond. Based on  these results Bayonne lndustries 

proposes, No Further Remedial Actions for  the sediments outside of the sheetpile dam. 

Analytical results of sediment samples collected from the mid-section of the canal indicate 
that  the TPH concentrations in  the upper zone are at, or slightly above the 10,000 ppm clean- 
up criteria; and TPH concentrations in  the lower zone exceed the 10,000 ppm criteria in the 

upper reaches of this section near the bridge. Individual organic compound and metals 

contaminant concentrations in  sediment samples collected f rom this area, i n  both the upper 
and lower sediment zones are below their respective clean-up criteria (for those that have 

established criteria) and below the ACLs developed for the Platty Kill Pond. International 

Matex Tank Terminals, the current site operator, has a need t o  dredge their shipping berths. 
Since ocean dumping of these dredge spoils is currently banned, IMTT has been exploring 
potential upland disposal areas for these dredge spoils; therefore, Bayonne lndustries proposes 

t o  use the mid-section of the Platty Kill Canal as a dredge spoils disposal area. Impervious 
barriers will be constructed a t  each end of the section, and the area wil l  be de-watered as the 

dredge spoils are placed into the canal section. Once filled, the dredge spoils wil l  be capped 
and the area will be seeded. 
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Analytical results from samples collected from the northern section of the canal indicate that  
the TPH concentrations in both the upper and lower sediment zones exceed the 10,000 ppm 
clean-up criteria as well as the 35,000 ppm N,IDEP hazardous waste criteria. Analytical 
results of sediment samples collected f rom this section of the canal indicate contaminant 
concentrations similar t o  those presently i n  the Platty Kill Pond. T o  reduce the TPH and 
organic compound concentrations in  the sediments in  the northern section of the canal t o  
below regulatory limits, Bayonne Industries proposes t o  install and operate a bioremediation 

system similar t o  the one currently in  use in the Platty Kill Pond. New sheetpile bulkheads will 
be installed on the sides of the canal and an impermeable barrier wi l l  be constructed a t  the 
bridge that  spans the canal, t o  prevent the migration of contaminants t o  the mid-section of 
the canal. 

A 3emedial Action Work Plan for the bioremediation of the northern section of the canal and 
the use of the mid-section of the canal as a dredge spoils disposal area, wi l l  be prepared and 
submitted t o  NJDEP as a separate document from this IRA Report. 
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James E. McGreevey 
Governor 

Department of Environmental Protection 

Bureau of Case Management 
P.O. Box 028 

40 1 East State Street 
Trenton, NJ 08625-0028 

Telephone: (609) 633-1455 
Facsimile: (609) 633-1439 

Rusty Walker 
Director of Environment, Health & Safety 
International Matex Tank Terminals 
32 1 St. Charles Street 
New Orleans, LA 70 13 0 

~radley  M.  Campbell 
Commissioner 

MAR 1 4 2003 

Dear Mr. Walker: 

Re: In the Matter of the Bayonne Industries Site, Cogen Technologies, and Bayonne Industries, Inc. 
City of Bayome, Hudson County, New Jersey 
Contaminated Site List No. NJD064288855 
Memorandum of Agreement (MOA) dated 27 May 1992 
Remediation Agreement (RA) dated 22 January 1999 - ISRA Case # 985 13 
Platty Kill Canal (PKC) - Remedial Investigation Report (RIR) Addendum dated 28 August 2001 & 
Technical Modification to Hot Spot Delineation dated 26 September 2001 

The New Jersey Department of Environmental Protection (Department or NJDEP) has completed its 
review of the referenced documents and determined that they are conditionally acceptable. Prior to 
enumerating the conditions that shall apply to the Department's approval of these documents, the NJDEP 
reiterates that Bayonne Industries, Lnc. (BI) and ExxonMobil (EM) are jointly and severally responsible 
for the contamination in the PKC, which lies on the border of both properties. BI and EM have agreed to 
conduct the PKC remediation in a cooperative manner with NJDEP oversight being primarily directed to 
BI. As part of the proposed PKC remedial action, sediment contaminated with high concentrations of 
polynuclear aromatic hydrocarbons (PAHs), volatile organic compounds (VOCs), and inorganic analytes 
will be excavated. Originally, BI and EM proposed to place the excavated sediment into the adjacent 
Platty Kill Pond (PKP) and stabilize the material as part of the remedial action for PKP. However, BI 
recently informed the NJDEP that the contaminated "hot spot" sediment from the PKC would not be 
placed into the PKP. Therefore, an acceptable treatment or disposal method shall be selectedlproposed 
for the contaminated "hot spot" sediment that shall still be excavated from the PKC. 

Remedial Investigation Report CRIR) Addendum 

Based upon its review, the Department has determined that the data do not fully support the conclusions 
presented in the RIR Addendum. However, the NJDEP recognizes that the conclusions are preliminary 
and that further investigation is proposed. Therefore, the RIR Addendum is conditionally acceptable for 
pre-design investigative purposes provided that the following comments are addressed to Department's 
satisfaction. Since the selected remedy relies largely on containment of the contamination present in the 
PKC sediment, the comments pertain mainly to the presence, integrity, thickness, andlor continuity of the 
clay layer that is intended to serve as the bottodfloor of the containment system. 
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3. Thickness of Confining Unit 

Determining the thickness and permeability of the -clay beneath the PKC is a critical component of 
the selected remedy. The ability to implement a containment strategy will be compromised by the 
absence of a continuous layer of a thick, impermeable confining unit beneath the PKC. Based on 
available information, the NJDEP's requirements and the recommendations of the sheet pile engineer 
(see next paragraph) may not be met. 

As stated in the 3 January 2001 letter from Dr. Weaver, the sheet pile engineer recommended that a 
clay thickness of 5 feet would be needed to provide an adequate seal around the sheet pile and 
maintain an adequate thickness of clay below the sheet pile. In addition, the RIR Addendum 
concludes that the results of field observations and the laboratory permeability analyses have 
demonstrated that the clay and clay-till together would form an impermeable barrier that would be 
effective in retarding the vertical migration of contaminants. The recommendation provided by the 
sheet pile engineer seems reasonable, but the NJDEP does not concur with the cited conclusion. 

Review of the logs for the "land-side" borings (Appendix A) indicate that clay thickness ranges from 
0.0 feet (DSB-11) to 8.5 feet (DSB-9). Less than 5 feet of clay was encounte).ed in borings DSB-I 
(0.5 ft), DSB-2 (1 ft), DSB-4 (1.5 ft), DSB-7 (3 ft), DSB-8 (4 ft), DSB-10 (2 ft) and DSB-11 (0.0 ft). 
All of the laboratory permeability tests that yielded data in the c d s e c  range were performed on 
samples from intervals logged as clay in land-side borings and Vibrocore borings. However, the 
permeability tests performed on the till yielded data in the to 10" c d s e c  ranges. A permeability 
of 1x10'~ c d s e c  is considered impermeable by NJDEP (see N.J.A.C. 7:26E-1.8), and the same 
permeability seems to have been recommended by the sheet pile installation engineer (per the 1/3/01 
email attachment). Therefore, the NJDEP does not agree that the till is equivalent to the clay for the 
purpose of containing the contaminants in the PKC. Further investigation of this matter is needed. 

4. ' Composition of the Till 

Based on the preceding comment and the suggestion that the clay and till together should provide a 
sufficiently thick impermeable floor to the containment structure, the composition of the till is an 
important factor in site characterization. Unfortunately, the variability in composition of the till is 
not adequately evaluated/discussed in the RIR Addendum. 

a. March 2000 Vibrocore Program, Section 4.1 

This section states that the till material at the southern end of the PKC was found to have a higher 
gravel content than the till under the PKP and the northern part of the PKC. In fact, grain size 
analyses on samples from four of eight Vibrocore borings performed at the southern end of the PKC 
demonstrated that three of the four samples tested (VIB-3, VIB-4 and VLB-8) consisted of a higher 
percentage of sand and gravel than silt and clay. The sample from VIB-3 contained 78.9% sand and 
gravel, including 44.4% gravel and is described in the laboratory report as a silty clayey gravel with 
sand. The sample from VIB-4 contained 60.4% sand and gravel, including 26.6% gravel and is 
described as a clayey sand with gravel. The sample from VIB-8 contained 63.0% sand and gravel, 
including 20.6% gravel and is described as a silty- sand with gravel. 
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The Department notes that Figure 2 depicts clay as being present at locations where it was not 
encountered andlor as being thicker than what is reported on the corresponding logs. For example: 

Approximately 5 feet of clay is depicted in VIB-01. However, the log in Appendix B notes 0.5 
feet of soft dark gray clay with roots (probably meadow mat, but called gray clay on Fig.2), 
underlain by 0.5 feet of till consisting of gravel and clay. This layer is reportedly underlain by 
till consisting of silty sand. 
Approximately 5 feet of clay is depicted in the VIB-50-series boring locations and is projected 
from the VIB-50 locations from a point to the north of the VIB-50 location south all the way to 
the VIB-49 location. However, clay was not encountered in the VLB-50 borings and its extent 
north of the VIB-49 borings has not yet been determined. 
Approximately 4 feet of clay is depicted in the DSB-1 boring location. Only 0.5 feet of silty clay 
(25-25.5 feet) was reported in this boring, underlain by 1.5 feet of silt and clay till with some 
gravel. The log then reports silty sand down to 39 feet. Silt and clay till with some gravel is 
again reported from 39-41 feet bgs with no recovery from 41-43 feet, followed by silty sand to 45 
feet (the bottom of the boring). 
Only 1 foot of clay was reported in boring DSB-2, but about 2.5 feet is depicted on Figure 2. 
Only 1.5 feet of clay was reported in boring DSB-4, but about 2.5 ft. is depicted on Figure 2. 

These discrepancies and anylall other inaccuracies shall be corrected and revised figures shall be 
presented to depict the correct information as well as the differences in soil type present in the till as 
shown on logs and cross sections. 

6. Composition of Clay, Section 4.3 

This section discusses the January 2001 boring program. It states that the clay in the southern part of 
the PKC is mixed with gravel and is thought to be a clay-till or an erosional lacustrine clay mixed 
with till where the original Platty Kill Creek drained into the Kill Van Kull. The data from borings 
DSB-3 and DSB-5 (located next to this part of the PKC) do not support this statement because the 
logs show 4 feet and 5 feet of clay (without gravel), respectively. Figures 2 and 4 accurately depict 
the information and correspond with the logs. All of the logs of borings adjacent to the southern part 
of the PKC except DSB-11 report some clay without gravel. In contrast, the log of boring DSB-10 
reports silt with some clay and little gravel in the top two feet of the clay, and silt and clay with little 
sand and a trace of gravel in the bottom 2 feet of this 4-foot interval. This is the only land-side 
boring where gravel is reported in the interval depicted as clay. This section of the text does not 
mention that some of the till encountered in the land-side borings consists of silty sand. Since the 
logs and figures seem to somewhat contradict the text, a better explanation of the interpretation of the 
stratigraphy in this area must be provided and be based on the information in the boring logs. 

7. Unstable Area 

An explanation is needed for the notation "unstable area" along the east bank of the PKP south of 
boring DSB-2/2R, and of any significance the instability in this area may have for the selected 
remedial action. 
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c: James Monkowski, Bayonne Health Department 
George Bress, Bayonne Industries, Inc. 
Ronald E. Scerbo, ExxonMobil 
Andrew Cozzi, Bluestone Environmental Services 
Mary Hrenda, BGWPA 
John Boyer, BEERA 
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New Jersey Department of Environmental Protection 
Site Remediation Program 

Division of Publicly Funded Site Remediation 
Bureau of Ground Water Pollution Abatement 

MEMORANDUM 

To: Mike Kenney, Case Manager 
BCM, DRPSR 

I 4  01% 
From: Mary ~ renda , '  ~kologis t  

BGWPA, DPFSR 

Subject: Remedial Investigatio~l Addendum Report (RIR Addenduin) 
Aug. 22,2001 
and 
Hot Spot Delineation 
Sept. 26, 2001 
Bayonne Industries, Inc. 
Bayonne, Hudson County 

Job #/PAC Code: JOlON4AOJV29H 
i 

In response to your 10/16/01 refen-al, BGWPA has completed a technical review of the subject documents 
(the RIR Addendum and the Delineatioil Report). BGWPA does not believe that the conclusions of the 
RIR Addendum al-e necessarily supported by the data. However, the conclusions are preliminary, because 
further investigation is proposed. Therefore, BGWPA finds RIR Addendum to be conditionally acceptable 
as part of an ongoing investigation, provided that that BI addresses the comments below to NJDEP's 
satisfaction. Review of the RIW Addendum raises some concerns regarding the sludgesJsediments outside 
the areas designated "llot spots". These sludgesJsediments include areas in which the impact to ground 
water soil cleanup criteria (IGWSCC) are exceeded. Further explanation is provided in the conmlents 
below. Otl~er\\~ise, comment on the Hot Spot Deli~leation is mainly deferred to BEERA. 

A. Site Backgrdund: 

The 200-acre Bayonne Industries (BI) site (the site) has been the location.of industrial activity relating to 
the production and distributio~l of petroleum products since the 1870's. Beginning in the 1870's the site 
was occupied by a large refinery operated by the Tidewater Oil Co. In 1956, the site was sold to Bayonne 
Industries, IIIC., which operated it as a bulk liquid storage and distribution terminal. The present o\\lner, 
IMTT, purchased the site in 1983 and continues to operate it as a storage and distributiot~ ternlinal for 
petroleum products, such as gasoline, lubricating and heating oil, plasticizers and "other chemicals". The 
site has been found to be contaminated with fiee product and chronlium slag in investigations carried out to 
date. The site is located directly to the west of the Exxon Bayo1111e site, another former refinery, now 
primarily a petroleum storage, blending, packaging and distribution facility. Exxon Bayonne site is 
also contaminated with fiee petroleum product and c l~ ron~ i i~m slag. Much of the Exxon Bayolule site now 
belongs to IMTTJBI. Exxo~lMobil (EM) is responsible for the remediation of the Exxon Bayonne site and 
retains a portion of that site. The Platty Kill Canal (the PKC) is a short (approx. 1,000 ft. long) waterway 
fol-merly used as a barge canal that forms part of the border between the southern portions of the eastern 
side of the Bayonne Industries site and the western side of the former Exxon Bayo~ule site. The PKC 
dischal-ges to the Kill Van Kull \\raterway (the KVK). The norther~l (northwest-southeast-riit111i11g) portion 
of the present PKC is a ren~nant of the original Platty Kill CI-eek. Much of the original creek was filled in, 
along with part of the Kill Van Kull. during the development of the sites as refineries. The lower (north- 
south I-unning) end of the present PKC. was left unfilled and possibly also dredged out to forin part of the 
bal-ge canal, along \v~th the still-existing portion of the original creek. For many years, BJ used the farthest 
upstream end of the PKC, which is \\ritl~~n the borders of the BI site. as an oillwater separator. This area, 



called the Platty Kill Pond (the pond), is noiv separated from the PKC by an earthen danl with a 
clayisyntl~etic liner. Petroleum sludge is present in the bottoms o f  both the pond and the PKC, and 
petroleu~ll sheens are present on the sui-face of the water in both. ' BI alone is I-esponsible for the 
remediat1011 of the pond, ~t11icI1 is coi~~pletely within the borders of the BI site. The subject RIR Addendum 
pertains to the PKC only, and not the pond, for which a separate Remedial Action Selection R e p o ~ t  (RASR) 
has been developed. BI and EM are joiiltly and severally responsible for the remediation of the PKC. BI is 
the lead contact with NJDEP, by agreement between BI and EM. 

111 199 1, a sheet pile dam was installed ac.ross he mouth of the PKC, w l ~ i c l ~  restricts sediment migration 
fi-om the PKC illto the KVK. 111 the suiluner of 1993, the Coast Guard directed that measures be 
implen~ented to curtail the discharge of fi-ee-phase product from the PKC into the KVK. In response, BI 
inlplemented interiin remedial actions (IRAs) including: recoi~struction of a portion of the bulkhead, 
installation o f  a subsurface barrier to free-product migration along the KVK shoreline, installation of ail Air 
GuardTM containnment systenl to prevent n~igration of fi-ee product sheen fi-om BI's side of the PKC illto the 
KVK, and initiation of an investigation to characterize the sediments in the PKC. BI's 9126101 Technical 
Modifications to the Platty Kill Canal, Hot Spot Delineation, one of the subject docun~eilts (see below), is 
BI's latest subn~ission on the cl~aracterizatioil/delineation of impacted sedinlents in the PKC. In response 
to NJDEP's Nov. 24, and Dec. 16, 1999 letters, BI and EM submitted a joint Remedial Action Selection 
Report (RASR) to NJDEP for the PKC on Feb. 18, 2000. NJDEP conditionally approved the RASR in its 
July 13, 2000 letter to B1. l'he conditional approval letter identified significant data gaps that must be filled 
in order to determine whether or not the proposed remedy is actually feasible. The subject RI Addendum 
1.epo1-ts on BI's progress toward filling these data gaps. 

B. Proposed Remedial Action; The proposed renlediation coilsists of containment of contaminated 
sludges along with tlme establishment of eilgiileeriilg and institutional controls for the area of concern 
(AOC), along with the reilloval andlor solidification of "Ilot spots". BI and EM propose to fill the PKC 
wit11 dredge spoil from BI's West Side piers. BI also proposes to hydraulically isolate the PKC from 
s l ~ a l l o ~ l  ground water and associated contamination and from the KVK by iimstalling \linyl sheet pile around 
the perimeter of the PKC. Before beginning to fill the PKC, a new, stronger, anchored sheet pile bulkhead 
is proposed to be installed just inside the existing slleet pile bulkhead near the mouth o f  the PKC. The 
actual location and bottoill depth of the sheet pile bulkhead have not been determined. The plan states that 
free product will be remediated and 1-eco~lered as practicable as part of site preparation, in accordance with 
specific plans to be included in the RAW. In addition, obstructions such as pipes, boulders, debris, 
collapsed bulkheads, etc. will have to be removed prior to installing villyl sheet pile around the remaining 
three sides of the PKC. Hot spots in the PKC will be reinoved and properly disposed andor  treated prior to 
filling by stabilization or incorporation into the pond and stabilization along with the sludges in the pond. 
The PKC is then proposed to be filled with dredge spoil from BI's West Side piers. The vinyl sheet pile is 
proposed to be keyed illto a red-brown glacial silticlay layer that had been encouiltered in some earlier 
borings in the pond and on the Exxon side of the PKC to complete an in~pern~eable  contaiimment. The 
RASR for the PKP stated that this glacial clay was present beneath the PKP at a thickness of 15 ft. 
However, no data were presented in the RASR to demonstrate that the clay was present at this thickness 
c o i ~ t i ~ ~ u o u s l y  beneath the bottom of the entire PKC. BI and EM have yet to verify the presence of this 
glacial silticlay beneath the entire PKC, as well as its thickness. An inward Ilydraulic gradient will be 
illaiiltained by pumping watel- fi-om the sediments within the sheet pile. The design will include free 
product recovery from this pumped water. The proposed cap will include a 60 mil HDPE geon~en~brane 
installed over a bedding layer on top of the dredge spoil, with a drainage sand layer on top of the HDPE 
liner and a vegetated soil cover on top. The vegetated cover will be planted with species that will 
effectively m i n i ~ ~ ~ i z e  erosion and have roots that will not penetrate below the drainage sand layer. The final 
cap. will be sloped towards the outside of the sheet pile bulkheads on the sides of the PKC, and surface 
runoff is proposed io be captured and directed towards the site stormwater drainage system. The existing 
steel sheet pile dam (outside of the new steel sheet pile dam) is to be removed. , 

C .  Description of 2001 RI Addenduni: One of the stipulations of NJDEP's conditional approval of the 
RASR for the PKC was that BI must demonstrate the presence of a con t i~~uous  clay layer beneath tlme 
pi-oposed containment area with tl~ickness and impermeability cl~aracteristics sufficient to satisfy the 
remedial objectives of [he pl-oject. NJDEI' did not spec~fy  a numerical minimum thickness of the clay. 



TINS was because of the engineering considerations involved in keying the bottom of the sheet pile into the 
clay. There must be a sufficient thickness o f  the clay present to folm an in~pern~eable  seal around the 
bottom of the sheet pile, as well as to forni an impernleable base foi- the proposed containment cell. In a 
Jan. 3 ,  2001 letter attached to an email to the NJDEP case m a n a g ~ r  for BI, BI stated that their sheet pile 
installation engineering consultant reported that a i l i n i n ~ u n ~  clay thickness of five ft. would be enougll to 
ensure an adequate seal between the sheet pile and the clay and provide an impermeable base to the 
containment cell at a permeability of 10.' cmlsec. One of the objectives of the RI Addendum was to verify 
the presence of a continuous clay layer of sufficient thickness and impermeability beneath the PKC to 
isolate the contanu~lants in the proposed containment structure. Another objective of the RI Addendum 
was to determine the areas in which obstiuctio~ls to the installation of sheet pile exist along the sides of the 
PKC. To determine the locations of obstructions to the installation of sheet pile along the sides of the PKC 
and to determine the thickness and extent of the clay in the PKC, 76 Vibrocore borings were performed in 
38 locations, nlostly along the sides, but also in the middle of the canal. Due to the limited penetration 
capabilities of the Vibl-ocore dl-illing metl~od at this site and the desire not to fully penetrate the floor of the 
proposed containment structure, eleven soil borings were perfornled on land along both sides of the PKC to 
determine the thickness of the clay layer. BI requested that the total depth of these borings be limited to 45 
ft. NJDEP agreed to this, as long as the borings demonstrated that a sufficiently thick clay layer was 
present to meet the project objectives. From previous soil boring logs from the site (e.g., Weston 1979), it 
was believed that the clay was a clay-till with little to no gravel in the top few feet and fine to coarse gravel 
in deeper portions. BI states that they found a geologic contact in the northern portion o f  the PKC, where a 
clay overlies a glacial till. Based on that information, they are considering the clay and the till to be 
separate geologic units. Please see Conlment 4, below, for further discussion of the glacial till. 

Permeability testing of the clay and till was performed by t h e e  different methods. Laboratory falling head 
permeability testing was performed on undisturbed samples from foul- shelby tube salnples of the clay from 
the soil borings performed on  land and three selected Vibrocore san~ples. Laboratory falling head tests were 
perfomled on two reconstituted sanlples of the t i l l .  Field falling head permeability testing was performed 
011 the till in three land soil borings. 

Comments 

D. l i IR Addendum: 

1. Confirmation of the Presence of the Clay Below the Bottom of the PKC: BGWPA disagrees with the 
statement in Conclusion 1 on p. 14 that describes the area in the bottom of the PKC where the presence of 
clay has not been confirmed. This area was defined by BI as an area approximately 300 ft. long on the EM 
side, between Vibrocore borings VIB-16 and VIB-11, and approximately 100 ft. long in the BI side, 
between Vibrocole borings VIB-37 and VIB-39. This area is shown in blue on  Fig. 4. Logs of Vibrocore 
borings in Appendix B indicate that no clay was encountered in a number of borings in the middle of the 
PKC and on the BI side both to the nol-t11 and south of the area depicted by BI. T o  the nortl~, away from the 
EM side, no clay was encountered in VIB-51-1 or VIB-51-10 through 13, VIB-36-1 through 5 and VIB-37- 
1 and 2. BGWPA notes that clay was encountered in boring VIB-36-6 in this area, but not in ally of the 
above-named borings in the surrounding area. BGWPA also notes that BI indicates on  Fig. 3 that 
obstructions may be present in the bottom of the PKC in the area of borings VIB-36-1 through 5 and VIB- 
5 1-10 through 12, which may have stopped the progress of these borings before they reached the clay. 
Whatever the circumstances, however, it is still the case that the Vibrocore boring program failed to 
demonstrate the presence o f  the clay beneath this area of the PKC. BI must demonstrate that the clay is 
present in this area at a sufficient thickness, if they intend to use this part of the PKC as part o f  the 
proposed containment structure. T o  the south of the area in which BI states that the clay was not 
encountered in Vibrocore borings in the PKC, the Vibl-ocore boring logs in Appendix B indicate that clay 
was not encountered ill bol-ings VIB-40-1, VIB-40-4, VIB-41-1 and 2, and VIB-42-1 and 2. BI indicates 
that obstructions in the PKC stopped the progress of these borings before they could encounter the clay. 
However, since there is, as a result, no evidence fol- the presence of the clay beneath the bottom of the PKC 
in this area, BI I I I U S ~  also confirill the pl-esence and thickness of the clay here. Based on the evidence in the 
Vibt-ocore boring logs in Appendis B, the area in which the presence ofclay beneath the bottom of the 
PKC must be confirnled has the same length on the EM side as the area described by BI in the RI 



Addendum. However, on the BI side, it extends approsinlately 300; ft. between VIB-36-1 tluough 4 and 
VIB-42. In addition, since the VIB-50 boring location, wllere no clay was encountered, and VIB-49 
location, where clay was encountered, are approximately 160 ft. apart, the estent/continuity of the clay 
should be better defined in this area. The PI-oposal in Reconunendation 1 in Section 6.0 shall be modified 
to confirm the presence o f  the clay beneath the PKC in this lai-ger area. 

2. Soil Sampling Procedure, Reconlnlendation 1 in Section 6.0, and Lack of NJDEP Approval for QAPP: 
BI states in the second paragraph under Reconlmendation 1 in Section 6.0 that BI's "Remedial 
Investigation Addendum for Sanlpliilg Clay-Till", dated Aug. 2000 will be followed in the above proposed 
investigation. BI is referred to NJDEP's Nov. 15, 2000 conlnlent letter on the Aug. 2000 RI Addendum. 
BI also states that they will be using the "Conventional Drilling Soil Sampling Procedure" in BI's March 
1999 QAPP. Please note that BI's March 1999 QAPP has not been approved by NJDEP. BI is referred to 
Cominei~t 6 on p. 4 of 5 in NJDEP's June 10, 1999 cominent letter to BI on its March 1999 Free Product 
Investigation Workplan (FPIW). NJDEP did not perform a formal review of the QAPP at the time it was 
submitted, because the above FPIW, wit11 which the QAPP was subnlitted, did not include any proposals 
for sampling by any of the methods covered in the QAPP. Since the QAPP was not reviewed by NJDEP, it 
was excluded ftom the conditional approval of the FPIW. BI was directed in the above-referenced 
conmment in NJDEP's 6/10/99 letter to re-submit to NJDEP a QAPP that conforms to the minimum 
requirements established by the TRSR at such time as the sampling methods included in the QAPP were 
proposed for use in the free product delineation investigation. Since BI is now referencing the unapproved 
1999 QAPP for the PKC pre-design investigation, BI must submit a QAPP that covers, at a minimum, all 
the field and laboratory pl-ocedures proposed to be used in the additional pre-design investigation at the 
PKC to NJDEP for review. 

3. Thickness of Confininc Unit (Bottom of Proposed Containment Cell): As stated above, BI told NJDEP 
in a 1/3/01 email attacllment that its sheet pile ii~stallation engineer had inforined BI that a clay thickness of 
5 ft. would be needed to  provide an adequate seal around the bottonl of the sheet pile a i d h a v e  an adequate 
clay thickness belo\\, the bottom of the sheet pile. The logs of the borings perforined on land in Appendix 
A indicate that clay tl~iclu~esses ranging fro111 0.0 ft. (DSB-11) to 8.5 ft. (DSB-9) were encountered in these 
borings. Less than 5 ft. of clay was encountered in borings DSB-1 (0.5 ft.), DSB-2 (1 ft.), DSB-4 (1.5 ft.), 
DSB-7 (3  ft.), DSB-8 (4 ft.), DSB-10 (2 ft.) and DSB-1 1 (0.0 ft.). All of the laboratory permeability tests 
yielding permeabilities in the cndsec range were performed on samples from intervals logged as clay in 
land borings and Vibrocore borings. Conclusion 5 in Section 5.5 states that the results of field observations 
and the laboratory permeability analyses have demonstrated that the clay and clay-till together would form 
an impermeable barrier that ~vould be effective in retarding the vertical migration of contaminants. 
However, permeability tests performed on the till yielded peinleabilities in the 10.' to 10" cnllsec ranges. 
A permeability of cndsec is considered inlpermeable by NJDEP (see N.J.A.C. 7:26E-l.8), and the same 
permeability seems to have been reconunended by BI's sheet pile installation engineer per BI's 1/3/01 
email attachment. So, BGWPA does not believe that BI has demonstrated that the till is necessarily 
equivalent to the clay for the purpose of containing the contaminants in the PKC. Further investigation of 
this matter is needed. 

4.  Composition of the Till: Since it is proposed that the clay and till together should provide a sufficiently 
thick impermeable floor to the containment structure, the composition of the till is an important factor in 
site characterization. BGWPA believes that the variability in conlposition of the till was somewhat glossed 
over in the report. 

a.  March 2000 Vibrocore Procram, Section 4.1: BI states in this section that the till material at the 
southern end of the PKC was found to have a lligl~er gravel content than the till under the pond and the 
northern part of the PKC. In fact, grain size analyses on  samples from four of eight Vibrocore borings 
performed at the southern end of the PKC in March 2000 demonstrated that three of the four sanlples tested 
(VIB-3, VIB-4 and VIB-8) consisted of a higher percentage of sand and gravel than silt and clay. The  
sample fro111 VIB-3 contained 78.9%) sand and gravel, including 44.4% gravel and is described in the 
laboratol-y report as a silty clayey gravel with sand. The sample from VIB-4 contained 60.4% sand and 
gl-avel, including 26.6% gl-avel and is described as a clayey sand with gravel. The sample fi-om VIB-8 
contained 63.0'% sand and gravel, including 20.6% gravel and is described as a silty sand \\/it11 gravel. The 



four samples sent to the lab for testing in March 2000 could not be tested for pernieability, because they fell 
apart while being t r inmed for permeability testing. BI provided NJDEP witli the test results on these 
saniples together with a cover letter fi.on1 the lab. The cover letter expressed an opinion, not based on  
testing, but on the experience of the analyst, that the samples might have a permeability of 10.' to 1 0 . ~  
cnlisec. However, BGWPA ren~ains concerned that the clay and till with a significant sand and gravel 
content may not for111 an effective seal with the bottom of the sheet pile. This is especially of concel~i.in 
areas in which no clay or less than 5 ft. of  clay is present. BI shall respond to this concern. 

b. Besides the presence or absence of clay in borings and tlie liiglier gravel content of the till in-the 
southern portion of  the PKC, the val-iability in the conipositioii of  the till is not addressed. The till is 
variously referred to as a clay-till and a gravel-clay till. However, its composition is more variable, as 
demonstrated by the logs in Appendix A. For example: 

The bottom foot of boring DSB-6 and tlie bottom two ft. o f  boring DSB-2 are described as t i l l  
consisting of  silty sand with little o r  some gravel. 
The Intel-val above the silty sand in boring DSB-2, from 29-33 ft. bgs, is described as silt witli little 
clay and little fine to coarse gravel. 
The till ill the top t h e e  feet o f  the till interval in DSB-I 1, in which it is reported that no clay was 
encountered, is logged as  silt with some gravel and a trace of clay. 
More silty sand than silty clay or silt and clay till is reported in the log of  DSB-01 in the depth inteival 
in whicl~ the till is found in other bol-ings. In this boring, the reddish brown silty sand was not logged 
as till, as it was in the other boring logs. 

BI shall discuss the variability in the composition of the till, the significance it has to the successful 
i~iiplenientation of the proposed remedy. 

5. Depiction of  the Till - Fin. 4, Clay-Till Thickness aiid Delilieation Mar, witli Historic Shoreline Overlay, 
and Fin. 2, Generalized Cross Sections Plattv Kill Canal: 011 both of these figures, the till is depicted with 
the sanie symbol, no matter what its composition. Since the till has been found to have a variable 
con~position, ranging fiom clay through silt to silty sand, all with varying amounts of gravel, it would have 
been more useful to depict these co~npositioiial differences on tlie graphic logs on Fig. 4 and the cross- 
sections 011 Fig. 2. This is particularly true since one of tlie. main purposes of  the investigation is to 
determine the horizontal and vertical extent o f  the geologic material beneath tlie PKC that would be 
capable of  pi-oviding a contai~mment cell for the contaminated sludges/sedinients in the PKC. BGWPA 
notes that clay is depicted on Fig. 2 in locatioiis where it was not encountered and/or at a greater thickness 
than that documented in the logs. For example: 

Approximately 5 ft. of  clay is depicted in boring Vibrocore boring VIB-01. However, the log in 
Appendix B notes 0.5 ft. of soft dark gray clay witli roots (probably meadow mat - called grey clay on 
Fig.2), underlain by 0 .5  ft. of  till consisting o f  gravel and clay. This is reportedly underlain by till 
consisting of  silty sand. 
Approximately 5 ft. of clay is depicted in the VIB-50-series boring locations aiid is projected from the 
VIB-50 locations from a point to the north of the VIB-50 location south all the way to tlie VIB-49 
location. Clay \\;as not encountered in the VIB-50 borings, and its extent north of  the VIB-49 borings 
has not yet been determined. 
Approximately 4 ft. of clay is depicted in the DSB-1 boring location. Only 0.5 ft. of silty clay (25-25.5 
ft.) was reported in this boring, underlain by 1.5 ft. of silt and clay till with sonie gravel. The log the11 
reports silty sand down to 39 ft. Silt and clay till with sonie gl-avel is again reported from 39-41 ft. 
bgs., witli no recovery fi-om 41-43 ft., followed by silty sand to 45 ft. (the bottom of  the boring). 
Only 1 ft. of clay was reported in boring DSB-2, but about 2.5 ft. is depicted on Fi& 2. 
Only 1.5 ft. of  clay was reported in boring DSB-4, but about 2.5 ft. is depicted on Fig. 2. 

B1 shall correct tlie discrepancies noted above and depict the differences in soil type present in the till 011 

logs and cross sections. 



6. Com1)osition of Clav. Section 4.3: In the fifth paragraph of Section 4.3 (January 2001 Delineation Soil 
Boring Program), BI states that, in the southern section of the PKC, the clay is mixed with gravel and is 
thought to be a .clay-till or an erosional lacustrine clay mixed with till where the original Platty Kill Creek 
drained into the KVK. BGWPA notes that, in contradiction to this, bol-ings DSB-3 and DSB-5, which are 
located alongside this part of the PKC, are logged as having 4 ft. and 5 ft. of clay (without gravel), 
respectively, and are depicted this way on Figs. 2 and 4. All of the logs of borings adjacent to the southern 
part of the PKC except DSB-11 report some clay without gravel. In contrast to this, the log of boring DSB- 
10, beside the northern portion of the KVK, reports silt with some clay and little gravel in the top two ft. of 
the interval depicted as clay 011 the figures and silt and c1a.y with little sand and a trace of gravel in the 
bottom 2 ft. of this 4-ft. interval. This is the only on-land boring in which gravel is reported in the interval 
depicted as clay. This section of the text does not n~ention that some of the till encountered in the on-land 
borings consisted of silty sand. Since the logs and figures seem to somewhat contradict the text, BI should 
PI-ovide a better explanation of their inte~yretation of the stratigl-ap11y in this area and relate it to the 
information in the boring logs. 

7. An explanation is needed for the notation "unstable a]-ea" along the east bank of the PKP south of boring 
DSB-2/2R, and of any significance the instability in this area may have for the proposed remedial action. 

E. Hot Spot Delineation: Hot Spot 4, which corresponds to the location of sediment sample Y9-PKC- 
SED-17B, is located near the southern end of the area in which the presence of clay beneath the PKC has 
been confirmed. Re~lloval and/or treatment of contaminated sedinlents in "hot spots" is proposed as part of 
the remedial action. However, sediments in areas not deternlined to be "hot spots" include sediments that 
exceed the IGWSCC and 10,000 ppln TPH, and have elevated concentrations of arsenic and lead. The 
RASR proposes to leave these sediments in place and encapsulate them in the proposed containment 
structure. This is acceptable, if it can be demonstrated that there is a sufficiently in~per~lleable "floor" to 
the containment structure beneath them, and that an impermeable seal can be formed between the "floor" 
and "walls" of the containment structure in the areas where the exceedances occur. Exceedances of the 
impact to ground water soil cleanup criteria (IGWSCC) for total xylenes, napl~thalene, 2- 
metl~ylnapl~thalene and phenantluene were detected in other sedinlent samples in the area in which the 
presence of clay was not confirnled (i.e., Y9-PKC-SED-19, 21 and possibly 23) (see the March 25, 1998 
PKC Phase I1 Sediment Investigation Report). Total petl-oleum hydrocarbons (TPH) concentrations 
esceeding 10,000 ppnl were detected in the above samples plus Y9-PKC-SED-O5A and B, OGB and 20A, B 
and C. If containment of the contaminated sediments/sludges in this area is found to be infeasible, BI will 
have to recommend another, feasible remedial method for this part of the PKC. Further conullent on this 
doculllent is defen-ed to BEERA. 

If you have any questions or require any further information, please do not hesitate to contact me at 292- 
9904. 

C: E. Fernandez, BGWPA 
G.  Czock, BGWPA 
J. Boyer, BEERA 
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TO : MIKE KENNEY, CASE MANAGER, BCM 

FROM: JOHIV E. BOYER, TECHNICAL COORDINATOR, BEEWEES 

SUBJECT: REVIEW OF REVISED "HOT SPOT" DEFINITION (1 1 APRIL 200 1) 
BAYONNE INDUSTRIES SITE 
BAYONNE, HUDSON COUNTY 
JC: JOlON4AO AC: V98M 

DATE: 4 MAY 2001 

As requested in your referral of 18 April 200 1, a technical review has been completed on the 
aforementioned document prepared by Bluestone Environmental Services for the Bayonne Industries 
sites. BEERA previously commented (J. Boyer to M. Kenney, dated 20 February 200 1) on the definition 
of sediment "hot spots" in the Platty Kill Creek. The definition has been modified to reflect BEERA's 
technical issues. 

Bayonne Industries and ExxonMobil have agreed to coop&ate in the remediation of the Platty Kill Canal 
(PKC). The PKC lies on the border between their respective properties. As part of the proposed 
remediation action, sediments contaminated with high concentrations of PAHs, volatile organic 
con~pounds and inorganic analytes will be excavated and incorporated into the Platty Kill Pond 
remediation project. The "hot spot" definition is BI proposal to designate the limits of contaminated 
sediments in the Platty Kill Creek subject to excavation and remediation. 

Previously, BEERA noted that the proposal failed to evaluate high concentrations of inorganic analytes 
within the "hot spot" definition. Bluestone has assessed the elevated lead and arsenic concentrations, 
using the Non-Residential Direct Contact Soil Cleanup Criteria as the appropriate standard for metals. 

The revised "hot spot" definition and proposed limits of excavation reflect the incorporation of elevated 
arsenic and lead contamination in sediments. However, the volume of sediments to be removed from the 
Platty Kill Creek has changed from 7,350 cubic yards to 6,760 cubic yards in the new proposal. Bayonne 
Industries shall justify the 10 % reduction in the volume of contaminated sediments that will be 
transferred to the Platty Kill Pond for treatment. 

Pending resolution of the "volume" issue, the proposed "hot spot" definition is acceptable to BEERA. 
As stated in our prior memo, this "hot spot" definition is site-specific, based on the particular 
circumstances of the Platty Kill Creek and Pond. 

New Jersey is an Equal O p p o w ' l y  Employer 
Recycled Paper 



Please feel free to contact me should you have any questions. I can be reached at zs (609) 984-975 1 or 
jbover(d,de~.state.ni .us. Thank you. 

JEB 
h4). ( ~ o c ~ I I I I ~ J I ~ ~ \ I ~ J o ~ ~ ~ ~ ~ \ ~ ~ ) ~ o ~ ~ J ~ ~  ir~d~islriesl~or .7[1or dc/initio~?-rel~i.~c(~. 401.docl5.4.0 1 

cc: Kevin Schick, Section Chief, BEERAIEES 
Mary Hrenda, Geologist, BGWPA 
Mark Walters, Case Manager, BCM 





New ~ e r s e ~  Department of Environmental Protection 
Site Remediation Program 

Division of Publicly Funded Site Remediation 
Bureau of Ground Water Pollution Abatement 

MEMORANDUM 

To: Mike Kenney, Case Manager 
BCM, D W S R  

l-tllll 
From: Mary Hrenda, Geologist 

BGWPA, DPFSR 

Subject: Remedial Investigation (RI) for Saillpliilg Clay-Till 
Platty Kill Canal (PKC) 
Bayonne Iildustries (BI) 
Bayoiule, Hudsoil County 
Aug. 3n 2000 

BGWPA has completed a teclu~ical review of the subject document and has found it to be conditionally 
acceptable, provided that the conmlents below are addressed. 

Background: The 200-acre Bayonne Industries (BI) site (the site) has been the location of industrial 
activity relating to the production and distribution of petroleum products since the 1870's. Begiimiilg in the 
1870's the site was occupied by a large refinery operated by the Tidewater Oil Co. In 1956, the site was 
sold to Bayoilne Industries, Inc., which operated it as a bulk liquid storage and distribution terminal. The 
present owner, IMTT, purchased the site in 1983 and coiltinues to operate it as a storage and distributioil 
ternuilal for petroleum products, such as gasoline, lubricating and heating oil, plasticizers and "other 
chenicals". The site has been found to be contanlinated with free product and chronium slag in 
iilvestigations carried out to date. The site is located directly to the west of the Exxoil Bayoilne site, 
another former refinery, now primarily a petroleum storage, blending, packaging and distribution facility. 
The Platty Kill Canallcreek (the canal) forms part of the border between the southern portions of the eastern 
side of the Bayoilne Industries site and the western side of the former Exxon Bayonne site and discharges 
to the Kill Van Kull waterway. The iloitheril (northwest-southeast-running) portion of the present Platty 
Kill Canal is a remnant of the original Platty Kill Creek. Much of the original creek was filled in, along 
with pait of the Kill Van Kull, during the developn~eilt of the site as a refinery. The lower (northtsouth 
iunning) end of the present Platty Kill Canal was left unfilled and may also have been dredged out to form 
a barge canal, along with the still-existing portion of the original creek. For many years, BI used the 
farthest upstream end of the canal, which is within the borders of the BI site, as an oillwater separator. This 
area, called the Platty Kill Pond (the pond) is now separated from the canal by an earthen d a n ~  and will be 
remediated (solidification is planned) under a separate RAW. Oily sludges are present in both the pond and 
canal. These sludges and the underlying sediments are highly contanlinated, mostly with TPH, PAHs, 
metals (primarily arsenic and lead), petroleum-related volatiles arid other contaminants. Sludges and 
sediments in the pond and the upstream end of the canal have been found to be more highly contaminated 
than those closer to the mouth of the creek. Oily sheens are present on the surfaces of both water bodies. 
Free product has been detected in monitor wells installed next to the pond, and also in monitor wells next to 
the canal on both the BI and former Exxon Bayonne sides. BI and Exxon have agreed to cooperate in 
remediating the canal. 

Borings have been performed in the pond and canal to sample the sludges and sediments for chenical 
characterization and to determine the physical characteristics of the sediments immediately underlying the 
contaminated zone. Evidence from these borings indicates that, in the pond, the contaminated sludges are ' 

uilderlaiil by a sand layer, which, according to boring logs from the pond and canal, may be approximately 
1-7 ft. thick. Underlying the sand in the pond and in the canal near the pond is a red-brown silt with gravel, 
grading into silty clay and clay. Vibrocore boriilgs near the mouth of the canal Borings performed adjacent 



place to seal off the sand layer, which may be contaminated with NAPL andor dissolved 
contanunation on the BI side, as it is on the former Exxon side of the canal. The sand layer ha!. 
not been penetrated in the vicinity of the canal on the BI side. BI then PI-oposes to drill inside the 
snlaller set of augers using the mud rotary method to a nlaximunl depth of 15 ft. below the top of 
the till. BI proposes to take split spoon samples at a nlininlunl of every five ft. and a shelby tube 
sample of the till in each boring. All soil samples are proposed to be described by envirolm~ental 
consulting company personnel and screened with A PID. 

Comments: 

1. The exploratory soil borings proposed to be installed on land, along the sides of the canal, shall be ' 

double cased, with the outer casing grouted into the meadow mat and the inner casing grouted into the top 
of the till. In accordance with NJDEP casing requirements, the borehole diameter outside the casing shall 
be a ~llinin~um of four inches larger than the outer diameter of the casing, and the outer casing diameter 
shall be a minimum of four inches greater than the inner casing diameter. Each casing shall each be drilled 
one foot, and driven one additional foot into the confining layer, and the annular spaces between the 
formations and casings and between the outer and inner casings shall be tremie grouted with an NJDEP- 
approved grout. 

2. The exploratory soil borings proposed to be installed on land, along the sides of the canal shall be 
continuohsly split spoon sampled for the total depth of the boring, except for the interval in the till that is 
sampled with a shelby tube sampler. The reason for this requirement is that the pulpose of the borings is to 
detemlinetverify the stratigraphy along the length of the canal on both sides and to deternunc whether or 
not it is snitable for the implementation of BI's proposed remedy. Split-spoon sampling eve]-y five ft. will 
not provide sufficiently high quality data for this purpose, particularly since the mud rotary method is 
proposed to be used for drilling in the till. In addition, the information gained from this effort will be a 
very useful contribution to the delineation of the horizontal and vertical extent of free and residual NAPL 
slollg the canal, \irl~ich has not yet been performed on the BI side. This effort will also be useful to provide 
information on contamination in the silty sandsand and gravel unit on the former Exxon side along the 
lower part of the canal. 

3. The Soil Sanlpling Protocol (Attachment A) states under Item I11 (Abandonment of Borings) that, upon 
completion of sanlpling and monitoring activities at each boring, the hole will be filled with bentonite 
andor cement in accordance with state regulations. NJDEP wishes to clarify that the soil borings proposed 
to be perfomnled on land shall be sealed in accordance with the March I993 revision of the Jan. 8, I990 
memorandum to all New Jersey Test Borer Certification applicants and all New Jersey Journeyman Well 
Driller applicants fiom Section Chief Robert Mancini, NJDEP Bureau of Water Allocation (attached). That 
is: all borings shall be trernie grouted from the bottom up with an NJDEP-approved grout, and the grout 
shall be pumped into the borehole until the density of  the grout coming out of the top of the borehole is the 
same as the density of the grout being pumped in. An NJDEP Well Abandonment Report form shall be 
completed for each on-land soil boring. Sealing of the Vibrocore borings in the canal is not required under 
the scope of work proposed, as lon,e as these borings mainly penetrate the sludges/contaminated sediments 
in the canal, only minimally penetrate the underlying till and do not fully penetrate a confining unit. If this 
is so, they are anticipated to be within the volume of material to be remediatedcontained. It is most 
important that the boring program in the canal not compromise the remediation of this AOC. 

4. All borings shall be drilled by a New Jersey licensed well driller or New Jersey certified borer under the 
required number of blanket boring permits. An NJDEP Monitoring Well Record form shall be completed 
for each boring by the licensed well driller or certified borer. 

5. Section V of the Soil Sampling Protocol (Attachment A) states that the driller shall maintain a detailed 
boring log of the operations during all drilling proceedings and that this log should be available to the 
co~lsultant for inspection at all times. In addition, each boring (on land and in the canal) shall be logged by 
a qualified geologist or hydrogeologist. This log shall include all the information required under N.J.A.C. 
7:26E-3.6(a) 2. Geologist's logs of all borings and as-built drawings indicating the depths and diameters of 
all casings (as applicable) shall be included in the RI report for this project. 
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1.0 INTRODUCTION 

The work reported here was undertaken to support the efforts of Bayowe Industries, Inc. (BI) and 

present tenant IM?T-Bayonne to work knowledgeably with neighbor Exxon in planning for the ultimate 

status of the Platty Kill Canal (canal), an abandoned barge slip. An earlier interest in using the canal as an 

acceptable site for maintenance dredging soils was determined to be premature, but the investigation was 

continued given the aforementioned primary purpose of this effort. 

On April 2,19%, ENSR Consulting and Engineering (ENSR), on behalf of BI submitted a Phase 

2 Sediment Investigation Workplan for the canal to the New Jersey Department of Environmental 

Protection (NJDEP), Bureau of State C q e  Management (BSCM) for review and approval. The plan was 

developed based on discussions between the NJDEP and Dr. Robert Weaver, Corporate Technical 

Director, BI, and NJDEP's March 27, 19% comments to the Platty Kill Creek Interim Remedial Action 

Report, dated November 1995. The field work was implemented by ENSR and included the collection and 

analysis of twenty-nine sediment core samples from eleven locations within the canal. These include seven 

locations in the canal between the sheetpile dam and the bridge at the northern section of the canal; and, 

four locations north of the bridge toward the Platty Kill Pond. Each sediment core was advanced to the 

depth of the meadow mat clay. 

The objectives of the Phase 2 sediment investigation, supplementing results of the initial Phase I 

sediment investigation conducted in the fall of 1994, were to: 

Determine the thickness of the sediment/sludge layer in the Platty Kill Canal inside 

of the sheetpile dam; 

Determine the presence and depth of the meadow mat clay within the Platty f i l l  

Canal; 

Provide a delineation of the contaminated sedirnent/sludge layer in the canal inside 

of the sheetpile dam; and, 
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Determine the contaminant composition in the sedimentlsludge. 

The NJDEP, BSCM, conditionally approved the Phase 2 Sediment Investigation Plan on May 9, 

1996. The NJDEP's conditional approval of ENSR's plan generally included the following: 

Total Petroleum Hydrocarbon Analysis was to be modified to Method OQA- 

AQM-025- 10191 

The boring locations were to be surveyed by a New Jersey licensed land surveyor. 

Analytical results were to be compared to Non-Residential Direct Contact Soil 

Cleanup Criteria and sediment quality guidelines developed by Long E.R., el al. 

now referenced in NJ.A.C. 7:26E-3.11, a.i.(3). 

Review and comparison of the Exxon data in preparation for a cross section of the 

Canal was to be included. 

The field work was conducted on June 4-7,1996. This report provides the results of the Phase 2 

Canal Sediment Investigation. Section 2 of this report provides background information on the canal and 

also summarizes the Phase 1 investigation conducted in the Fall of 1994. Section 3 summarizes the actual 

Phase 11 field activities, Section 4 provides results, and Section 5 provides findings and conclusions. 

Section 6 includes recommendations for this Area of Concern (AOC) as identified in the BI MOA executed 

May 27, 1992. 
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2.0 BACKGROUND 

Bayome Industries leases to IM?T-Bayome, a bulk liquids storage facility consisting of several 

hundred storage tanks containing various grades of petroleum and related products. The site has a 100- 

year history as a refinery and bulk storage facility. The Kill Van Kull borders the site to the south, while 

the canal partially borders the site to the east. The Platty Kill Pond is a former on-site surface 

impoundment which at one time formed the headwaters of the canal. The Platty Kill Pond received 

stormwater runoff from the facility until May 1978 when a wastewater treatment plant was put into 

operation at the facility. The Platty Kill Pond is presently separated from the canal by an earthen dam 

which contains an impermeable liner. The present ownetship acquired Bayonne Industries' propetty in 

October of 1983. 

The canal is an inactive barge slip surrounded by an artificially filled industrial land site. It is 

approximately 1000 feet in length and is separated from the Kill van Kull by a steel sheetpile dam that was 

installed in 1991 under permit by the U.S. Corps of Engineers. The sheetpile dam provides a physical 

bamer spanning the width of the canal and acts as a restraint for sediment migration. 

Based on physical boundaries, the Platty Kill Canal was partitioned into three areas for this 

investigation. The first area is the northern section that includes the area from the earthen dam at the Platty 

Kill Pond, south to the pipe bridge that spans the canal. The second area is the mid-section that includes 

the area from the pipe bridge, south to the sheetpile dam at the mouth of the canal. The third area includes 

the section outside of the sheetpile dam (actually part of the Kill Van Kull). 

In the fall of 1994, ENSR conducted a Phase I sediment investigation of the canal as part of the 

Platty Kill Creek Interim Remedial Action. That investigation included the collection and analysis of 

sediment samples from 16 locations. The locations included eight outside of the sheetpile dam toward the 

Kill Van Kull; four inside of the sheetpile dam between the dam and the pipe bridge; and four locations 

north of the pipe bridge toward the Platty Kill Pond. Thcse results were reported to the Department in 

November, 1995 in the report entitled Platty Kill Pond Interim Remedial Action Report Vols. 1 and 2. The 
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Figures included in this report incorporate data from the 1995 report without repeating discussion or 

tabulation of those analytical results in this text. 

The 1994 Phase I Sediment Investigation analytical results collected by ENSR in the mid-section 

of the canal indicate that some of the TPH concentrations in the upper zone are at, or slightly above 10,000 

ppm; and TPH concentrations in the lower zone (below 4 feet) could exceed 10,000 ppm in the northern 

reaches (upstream portion) of the canal section near the pipe bridge. Individual organic compound and 

metals contaminant concentrations in sediment samples collected from this area, in both the upper and 

lower sediment zones, were previously reported by ENSR in Phase I to be below their respective soil 

cleanup criteria. ENSR also reported that analytical results from samples collected from the northern 

section of the canal for TPH in both the ppper and lower sediment zones exceeded the 35,000 ppm NJDEP 

Hazardous Waste Criteria. 

The 1994 Phase I Sediment Investigation analytical results collected from outside the sheetpile dam 

indicate that the total petroleum hydrocarbon (TPH) concentrations in the upper sediment zone (0 to 4 foot 

depth interval) are below 1,000 ppm; and the TPH concentrations in the lower sediment zone (below 4 feet) 

are less than 2,500 ppm. ENSR concluded in previous reports that analytical results from select sediment 

samples collected from outside of the sheetpile dam and analyzed for target compound list (TCL) volatile, 

semivolatile organic compounds and target analyte list (TAL) inorganics, indicate that all compounds 

detected were below the NJDEP Impact to Ground Water Soil Cleanup Criteria. 

Samples from this most recent investigation are compared herein to Soil Cleanup Criteria and 

sediment criteria cited in the NJDEP letter (Long E.R., Incidence of Adverse Biological Effects within 

Ranges of Chemical concentrations in Marine and Estarine Sediments) dated March 27,1996 and now 

referenced as guidance in N J.A.C. 7:26E. 

Comparison of sediment analysis to these criteria is not intended to imply that they have been 

deemed appropriate as corrective action criteria but rather that they serve as an available benchmark to 

screen potential impacts or advexse ecological effects. At this time the results reported serve as a basis for 
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evaluating alternative remedial strategies.that may be appropriate for this AOC which recognizes that the 

sediments in the canal are well confined behind the dam. 
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3.0 S U M W Y  OF FIELD ACTIVITIES . 

ENSR collected sediment samples from eleven locations inside of the sheetpile dam in June of 

1996. At each location, sediment was advanced to the core depth of the meadow mat or until the core met 

refusal, whichever was encountered first. For each 20 foot core, ENSR collected one sediment sample 

nominally for every five foot depth interval (with a maximum of 3 per core). Each sample collected was 

analyzed for Total Petroleum Hydrocarbons (TPH). At six of the sediment core locations, each of the 

sediment samples collected were also analyzed for Target Compound List (TCL) volatile and semi-volatile 

compounds, Target Analyte List (TAL) metals, PCB and pesticide compounds. 

One core, Y9-PKC-SED-22 w q  not collected due to refusal at that location. Seven sediment cores 

were collected from the mid-section of the Platty Kill Canal inside of the sheetpile dam and south of the 

pipe bridge that spans the canal. Four sediment cores were collected from the area of the Platty Kill Canal 

on the northern side of the pipe bridge toward the Platty Kill Pond. Figure 1 provides the sediment core 

locations and associated cross sections. 

Each of the sediment cores were collected using a portable vibratory corer mounted on a 22-foot 

motorized pontoon work platform. Twenty-nine samples plus QNQC samples were submitted for 

laboratory analysis. The following procedure was followed to ensure that reliable and representative 

sediment samples were collected for analysis. 

3.1 Sediment Sampling 

Prior to initiating the sampling activity, all work areas (where practical), such as the floor of the 

work platform and the core extrusion/sampling area, were covered with plastic sheeting and all sampling 

equipment (core tubes, etc.) were steam cleaned. All field team members handling the sediment cores or the 

sediment corer were in modified level D protection. A core extrusiodsampling station was established in a 

central location onshore. A crane placed the work platform in the desired area within the canal. Once the 

work platform had been placed in the water, it was moved to the selected sampling location and the position 

was stabilized for coring. 
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A vibratory corer (AScI Model P-3) fitted with a lexon core tube was lowered into the water until 

the core sampling tube was located at the water-sediment interface. Once at the interface, the vibratory 

coring process commenced and continued until a full 20-foot core length of penetration was achieved, or 

refusal was reached (which was assumed to be at the meadow mat). Upon completion of the coring, the 

vibratory core was removed from the water and the tube ends were capped. Due to anticipated hole 

collapse, it was assumed that subaqueous grouting of the coring hole was not required. The work platform 

was then moved to shore and the core tube was transferred to field personnel at the onshore sample 

extrusiodsampling station. The core tube was cut lengthwise into two halves using a hand-held electric 

clipper. The shallow blade of the clipper permitted that only the lexon core tube was cut, yielding very 

little disturbance to the sediment core. qfter opening the core tube the sediment core was screened with an 

organic vapor analyzer, the core was logged and photo-documented, and then sampled. 

A maximum of three samples were collected from each sediment core. The samples were 

composited for each 5-foot depth interval. The volatile organic fraction sample from each specified depth 

interval was collected using a stainless steel trowel. The remainder of the sample from each selected depth 

interval was transferred to a decontaminated, stainless steel bowl and homogenized, and then transferred to 

the appropriate sample jar for the remaining analytical fractions. To prevent cross-contamination, the 

laboratory cleaned sample containers remained sealed until the sample had been removed from the corer 

and homogenized. The sampler wore a new pair of disposable latex gloves for each sample collected. 

After a sufficient amount of sample had been placed in the container, the container was sealed and placed 

in a cooler that was kept at 4OC until final receipt at the laboratory. This procedure was repeated for each 

sediment core location. The sample containers were labeled in accordance with the procedures specified in 

the Sediment Investigation Work Plan. The coolers containing the samples and the chain-ofcustodies were 

shipped from the site daily. 

Each sample shipment was accompanied by a COC record from the time of collection until 

analysis was performed. The cooler containing the samples were custody sealed, and the COC 

accompanied the sample bottles during transportation to the field, sample collection, transportation to the 

laboratory, and analysis. When transferring the possession of samples, the individuals relinquishing and 

March 23, 1998 
Page 7 



receiving signed, dated, and noted the time on the record. This record documented sample custody transfer 

from the sampler, oft'en through another person, to the Laboratory Sample Custodian. 

Each shipping container was accompanied by the COC record identifying its contents. The back 

copy(s) of the COC record were detached and kept with the field notebook for subsequent placement into 

the ENSR project file following Project Management review; the original record accompanied the shipment. 

When under COC, sample bottles were secured in a locked vehicle or custody sealed in a shuttle when not 

in the presence of authorized personnel. Upon sample receipt, the Laboratory Sample Custodian logged the 

samples in, indicated the condition of each sample as received, and explicitly stated whether the COC seal 

was intact. 

Table 1 provides the sample identification, analytical requirements and analytical methods for the 

sediment sampling program. All twenty-nine samples collected were analyzed for total petroleum 

hydrocarbons. Samples collected from six of the sediment core locations (four from the mid-section and 

two from the northern section) were also analyzed for TCL organics, pesticidePCBs, and TAL inorganics. 

All samples were submitted for analysis to Industrial Environmental Analysts, Inc. (IEA), Whippany, New 

Jersey, Certification Number 14530. Laboratory deliverables complied with 10% full laboratory 

deliverable and 90% reduced laboratory deliverable reporting requirements specified in the NJDEP 

proposed Technical Requirements for Site Remediation. 

Environmental duplicate samples were collected at a frequency of one per twenty samples. Field 

blanks were collected at a frequency of one per day. Each QNQC sample was analyzed for the same 

parameters as the sediment samples. Since no aqueous samples were collected, no trip blanks were 

collected or analyzed. 

Following sampling of each core, all sampling equipment to be reused was decontaminated in 

accordance with the procedures specified in the NJDEP FSPM. The plastic covering was replaced for the 

work surface at the sampling station to avoid possible cross-contamination. 

March 23, 1998 
Page 8 



The excess sediment not used during sampling was temporarily placed on plastic sheeting. 

Following the completion of the sediment sampling program, the sediment was disposed of directly back 

into the Platty Kill Canal. 

3.2 Surveying 

All sediment sample locations were marked with weighted buoys for surveying. At the conclusion 

of the sediment sampling program, all sampling locations were surveyed by a certified Professional Land 

Surveyor, J. Peter Borbas, PLS, Boonton, New Jersey. Elevations for each location were obtained by 

recording the depth to water, at the time of sampling, from a fixed location on the Platty Kill Canal (a 

surveyed Stevens Recorder), then, by subtracting the depth to water at each location, recorded at the time 

of sampling, the elevation of the waterlsediment interface was obtained. 
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4.0 RESULTS 

From June 4 to 7, 1996, eleven shallow sediment cores (Y9-PKC-SED-17 through Y9-PKC-SED- 

28 on Table 1) were collected from the bed of Platty Kill Canal using a floating platform mounted 

vibracoring device. Seven cores were collected from inside the sheetpile,dam and four were collected north 

of the pipe bridge. Figure 1 provides the sediment core locations. For each core location, one lexon core 

tube was driven between 6 and 14.5 feet into the canal bed. Upon extrusion of the sediment core from the 

tube, the sediments were characterized and up to three sediment samples were collected for analysis. 

4.1 Stratigraphic Characterization - Platty Kill Canal 

The ENSR Phase 2 sediment core logs are provided in Appendix A. The Phase 1 sediment core 

logs are provided in Appendix B, Exxon monitoring well logs are included in Appendix C. In reference to 

Appendices A and B, the sediments observed in the Platty Kiu Canal primarily consist of thin deposits of 

black silt and clay overlying coarser sediments (i.e., sand and gravel, sand-silt-clay mixtures and meadow 

mat clay) with clay underlying the length of the canal. In general, the highest photoionization detector 

(PID) readings (100 to 130 ppm) were observed at depths greater than 5 feet. 

The sediment boring logs from this sediment investigation and the previous Phase I investigation 

conducted in the fall of 1994, along with boring logs from BI and Exxon monitoring wells installed on both 

sides of the Platty Kill Canal were used to generate stratigraphic cross sections of the canal and 

surrounding area. These cross-sections are presented on Figure 1. All soil boring and sediment core 

elevations are referenced to mean sea level. 

Cross Section A-A' identifies the stratigraphic units from the pipe bridge spanning the canal to the 

sheetpile dam at the mouth of the Platty Kill Canal. The sheetpile dam is a physic'al bamer spanning the 

width of the canal and acting as a restraint to sediment migration. 

Cross Section B-B' identifies the stratigraphic units in the northernmost portion of the Platty Kill 

Canal, from the earthen dam at the Platty Kill Pond to the pipe bridge spanning the canal. 
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Cross Section C-C' identifies the stratigraphic units across the center of the Platty Kill Canal, just 

north of the bridge and tied into Exxon's soil boring5 PKMW-13 and PKMW-6. The bed of the Platty Kill 

Canal at the time of the sampling program was found to occur between 3 and 7 feet below mean sea level. 

The canal bed topographically slopes towards the Kill Van Kull. 

In reference to Cross Section B-B', a silt unit (with varying amounts of clay), approximately 5 to 

8.5 feet thick, conformably overlies a unit of silt and clay, with organic fibers, in the northernmost part of 

the Platty Kill Canal. This represents silt filling up naturally over the meadow mat clay previously 

identified in other locations throughout the site. 

In the northern and central portions of the Platty Kill Canal, Cross Section A-A', the silt and clay 

unit occurs comformably from the top of the canal bed to approximately 2.5 to 11 feet below the bed 

surface. Underlying the silt and clay unit, a silt and clay unit with varying amounts of coarse sand and 

gravel, several feet thick, was observed south of Y9-PKC-SED-19. Below this layer is a silt and clay 

layer, that appears to underlie the entire Platty Kill Canal. 

As shown on Cross Section C-C', a redbrown silt unit also occurs beneath the entire Platty Kill 

Canal, occurring approximately 20 to 25, feet below mean sea level. 

4.2 Chemical Analysis 

A total of twenty-nine sediment samples were collected for analysis of total petroleum 

hydrocarbons (TPH); a maximum of three were collected from each sediment core along with two duplicate 

samples. In addition, twenty of these samples, including the two duplicate samples, were further analyzed 

for target compound list (TCL) volatile and semi-volatile organic compounds, pesticidesPCBs, and target 

analyte list (TAL) inorganics. All samples were submitted for chemical analysis to E A  Laboratories, 

Whippany, New Jersey laboratory certification #14530. 
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Table 2 provides a summary of TPH concentrations for each sediment sample collected. Table 3 

provides a summary of the analytical results for volatile and semi-volatile organic compounds, inorganic 

compounds, pesticides and PCBs. The summary table compares the analytical results to NJDEP's . 

NRDCSCC (NJAC 7:26D) and sediment criteria compiled by Long et. al. Given the variation between the 

two, specific comparison is presented in tabular form only including the data and both criteria. 

The laboratory analytical results were validated by ENSR's validation group in Acton, 

Massachusetts. The analytical results were found to be valid and may be used for decision making 

purposes. Appendix D provides the validated analytical summary pages for the sediment sampling 

program. A copy of the IEA analytical report packages for the sediment investigation have been submitted 

as Appendix E. 

To aid in the evaluation of the analytical results, the sediments were divided into three depth 

intervals. The upper zone which includes the zone from the top of the canal bed to a depth of five feet; a 

middle zone which includes the interval from five feet to 10 feet, and the lower zone which includes the 

sediment interval greater than ten feet. The upper, middle, and lower zone are discussed separately in the 

following sections. 

For evaluation and presentation purposes, analytical results have been separated into the following 

groups: total petroleum hydrocarbons (TPH); total benzene, toluene, ethylbenzene and xylenes (BTEX); 

total semi-volatile organic compounds (SVOC), and metals. 

4.2.1 Platty Kill Canal Upper Sediment Zone (0 to 5 Feet) 

Total petroleum hydrocarbons in the upper sediment zone were detected in all eleven samples 

collected from this zone, at concentrations ranging from 4,000 ppm (Y9-PKC-SED-17A) to 180,000 ppm 

(Y9-PKC-SED-21C). The TPH concentrations in the upper sediment zone have been plotted and 

contoured on Figure 2. This map incorporates results from both sediment investigation phases. As shown 

on Figure 2, the highest TPH concentrations occur in the northern portion of the Platty Kill Canal. The 
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(Y9-PKC-SED-21C). The TPH concentrations in the upper sediment zone have been plotted and 

contoured on Figure 2. This map incorporates results from both sediment investigation phases. As shown 

on Figure 2, the highest TPH concentrations occur in the northern portion of the Platty Kill Canal. The 

iswoncentration lines shown on Figure 2 depict a TPH concentration gradient which decreases towards the 

mouth of the Platty Kill Canal. 

Six of the samples from the sediment cores (Y9-PKC-SED-17A, -19A, -21A, -23A, :25A, and - 

27A) were further analyzed for TCL volatile and semi-volatile organic compounds. Benzene, Toluene, 

Ethylbenzene, and Xylenes (BTEX) were detected in five of the sediment core samples (Y9-PKC-SED- 

17A, -19A, -21A, -23A, and -27A) with concentrations ranging from 0.22 pprn (Y9-PKC-SED-19A) to 49 

pprn (Y9-PKC-SED-27A). Chlorobenzcye and tentatively identified compounds (TICS) were the only other 

volatile organic compounds detected in the six samples submitted for VOC analysis. Figure 3 provides an 

isoconcentration map of BTEX concentrations in the upper sediment zone. At sample location Y2-PKC- 

SED-25A, BTEX was not detected in the upper sediment zone. BTEX concentrations that are greater than 

45 pprn remain in the northern reaches of the canal. Based on the iswoncentration maps, there is good 

correlation in terms of the BTEX and TPH concentration distribution in the sediment. 

Semi-volatile compounds (SVOC) were detected in all six sediment cores, with total SVOC 

concentrations ranging from 55.1 pprn (Y9-PKC-SED-22A) to 1075.3 pprn (Y9-PKC-SED-21A). Of the 

SVOC detected in these sediment cores, polyaromatic hydrocarbon compounds (PAHs) make up a 

significant portion of the SVOCs detected. Total PAH concentrations range from 24.2 pprn (Y9-PKC- 

SED-19A) to 713 pprn (Y9-PKC-SED-21A). The SVOC concentrations in the upper sediment zone have 

been plotted and contoured on Figure 4. The highest SVOC concentrations occur in the central portion of 

the Platty Kill Canal. The SVOC concentration gradient decreases steeply towards the mouth of the Platty 

Kdl Canal. As with the BTEX concentrations, the distribution of SVOC concentrations in the sediment 

display a good correlation with the TPH concentrations. 

Residual pesticide concentrations were detected in the samples collected from this upper zone as 

provided in Table 3. No PCBs were detected above their respective laboratory quantitation limits in any of 

the samples collected from the upper zone. 
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Total metal concentrations of the sediments are included on Table 3. These results represent the 

concentration of selected metals in the sediment and no evaluation has been conducted of leaching potential 

or background conditions in the area. 

Of the metals detected in the sediment, arsenic and lead were the mast significant in terms of 

concentrations. The highest lead, zinc, and arsenic concentrations in the upper sediment zone were detected 

in the northern most portion of the canal at sediment core location Y9-PKC-SED-25A at the turn in the 

canal. In general, the concentrations at this location were at least one order of magnitude higher than that 

of the other sediment sample locations. Inside of the sheetpile dam, lead concentrations ranged from 554 

pprn to 11,600 ppm; arsenic concentrations ranged from 29.5 pprn to 629 ppm; Zinc concentrations ranged 

from 713 pprn to 1,530 ppm. These are representative of total metal concentrations found in the sediments 

and do not represent leachate potential. 

4.2.2 Platty Kill Canal Middle Sediment Zone (5 to 10 feet) 

Total petroleum hydrocarbons were detected in all eleven samples collected from the middle 

sediment zone, with concentrations ranging from 24,000 pprn (Y9-PKC-SED-28B) to 160,000 pprn (Y9- 

PKC-SED-27B). The TPH concentrations in the middle sediment zone have been plotted and contoured on 

Figure 2. This map incorporates results from both sediment investigation phases. As shown on Figure 2, 

similar to the TPH distribution in the upper zone, the highest TPH concentrations in the middle zone occur 

in the northern portion of the Platty Kill Canal. The isoconcentration lines shown on Figure 2 depict a 

TPH concentration gradient which decreases towards the mouth of the Platty Kill Canal. 

Six of the samples from the sediment cores (Y9-PKC-SED-17B. -19B, -21B, -23B, -25B, and - 

27B) were further analyzed for TCL volatile and semi-volatile organic compounds. BTEX compounds 

were detected in five of the sediment core samples (Y9-PKC-SED-17B, -19B, -21B, -23B, and -27B) with 

concentrations ranging from 27 pprn (Y9-PKC-SED-19B) to 617 pprn (Y9-PKC-SED-23B). BTEX 

compounds were not detected in sample Y9-PKC-SED-25B. Chlorobenzene was the only other volatile 

organic compound detected in the six samples submitted for VOC analysis. Figure 3 provides an 
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from both sediment investigation phases. Based on the BTEX isoconcentration map, BTEX concentrations 

appear to decrease south of sediment sample Y9-PKC-SED-17B. The BTEX and TPH concentration 

distribution in the sediment displays a good correlation. 

SVOC (including TICS) were detected in all six sediment core samples collected from the middle 

sediment zone, with total SVOC concentrations ranging from 516.4 pprn (Y9-PKC-SED-19B) to 3038.2 

pprn (Y9-PKC-SED-27B). The SVOC concentrations in the middle sediment zone have been plotted and 

contoured on Figure 4. These maps incorporate results from both sediment investigation phases. The 

highest SVOC concentrations in the middle sediment zone occur in two separate areas within the Platty Kill 

Canal. The PAH and SVOC concentmtion gradient decreases steeply towards the mouth of the Platty Kill 

Canal. The concentration distribution of-SVOC and the PAH in the middle sediment zone display a good 

correlation with the TPH results. 

Some residual pesticide concentrations were detected in the samples collected from this middle 

zone and are provided in Table 3 with associated criteria. No PCBs were detected above their respective 

laboratory quantitation limits in any of the samples collected from the middle zone. 

Of the total metals detected in the sediment, arsenic and lead were the most significant in terms of 

concentrations. These results represent total metals found in the sediment matrix. The highest lead and 

arsenic in the middle sediment zone were detected in the northern most portion of the canal at sediment core 

location Y9-PKC-SED-25B. In general, the concentrations at this location were at least one order of 

magnitude higher than that of the other sediment sample locations. Inside of the sheetpile dam, lead 

concentrations in the upper sediment zone ranged from 844 pprn to 4860 ppm; arsenic concentrations 

ranged from 54.4 pprn to 131 ppm. 
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4.2.3 ' Platty Kill Canal Lower Sediment Zone (10 to 15 feet) 

Total petroleum hydrocarbons were detected in all seven samples collected from the lower sediment 

zone, with concentrations ranging from 24,000 pprn (Y9-PKC-SED-17C) to 180,000 pprn (Y9-PKC-SED- 

21C). The TPH concentrations in the lower sediment zone have been plotted and contoured on Figure 2. 

Five of the samples from the sediment cores (Y9-PKC-SED-17C, -19C, -21C, -23C, and -27C) 

were further analy-~ed for TCL volatile and semi-volatile organic compounds. BTEX compounds were 

detected in all five of the sediment core samples with concentrations ranging from 152 pprn (Y 9-PKC- 

SED-17C) to 413 pprn (Y9-PKC-SED-27C). Chlorobenzene was the only other volatile organic compound 

detected in the seven samples submittedfor VOC analysis. Figure 3 provides an isoconcei:tration map of 

BTEX concentrations in the lower sediment zone. Based on the BTEX isoconcentration map, BTEX 

concentrations appear fairly uniform in the lower zone. 

SVOC were detected in all five sediment core samples collected from the lower sedirnerlt zone, with 

total SVOC concentrations ranging from 1644.9 pprn (Y9-PKC-SED-17C) to 2534.1 pprn (Y9-PKC-SED- 

19C). The SVOC concentrations in the lower sediment zone have been plotted and contoured on Figure 4. 

The highest SVOC concentrations in the lower sediment zone occur in two separate areas within the Platty 

Kill Canal. The SVOC concentration gradlent decreases steeply towards the mouth of the Platty Kill 

Canal. The concentratio11 distribution of SVOC in the lower sediment zone display a good correlation with 

the TPH results. 

Some residual pesticide concentrations were detected in the samples collected from this lower zone 

and are provided in Table 3 with their associated criteria. No PCBs were detected above their respective 

laboratory quantitation limits in any of the samples collected from the lower zone. 

Of the metals detected in the sediment samples collected from the lower zone, arsenic and lead were 

the most significant in terms of concentrations. Again, these represent the total metal concentration found 

in the sediments. The highest lead and arsenic in the lower sediment zone were detected in the northern 

- 
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concentrations in the lower sediment zone ranged from 1,120 pprn to 3,020 pprn; arsenic concentrations 

ranged from 80.6 pprn to 282 ppm. 

4.2.4 Comparison of Results to Criteria 

As per the Department's May 9,1996 conditional approval letter, BI has developed a comparison 

to both the NJDEP Soil Cleanup Criteria and the criteria presented in Long, E.R., and D.D. MacDonald, 

S.L. Smith and F.D. Calder, Incidence of adverse biological effects within ranges of chemical 

concentrations in marine and estuarine sediments, kvironmental Management 19:8 1-97, 1995. 

In the upper sediment zone (0-5 feet), 15 out of 29 sediment samples collected from the canal 

exhibited TPH concentrations above 10,000 ppm. These were all located in the northern portion of the 

canal, between the earthen dam at the Platty Kill Pond and the approximate mid-point of the canal (in the 

vicinity of sediment core locations Y9-PKC-05 and -06). In the middle sediment zone (5-10 feet), 17 out of 

the total 29 sediment samples collected exhibited TPH concentrations above 10,000 ppm. These are all 

located in the northern reaches of the canal, from the earthen dam to a point approximately midway 

between the pipe bridge that spans the canal and the sheetpile dam at the mouth of the canal (in the vicinity 

of core sample locations Y9-PKC-05 and -06). All TPH concentrations in sediment samples (seven total) 

collected from the lower sediment zone (greater than 10 feet) exceeded 10,000 pprn TPH. No sediment 

samples were collected from the lower zone during the Phase 1 sediment investigation. All sediment 

samples previously collected from outside the sheetpile dam, both in the upper and middle sediment zones, 

exhibited TPH concentrations below 4,500 ppm. During the Phase 2 sediment.investigation, no samples 

were collected from outside the sheetpile dam. 

Selected sediment cores were submitted for volatile and semi-volatile organic compound, 

pesticide/PCB and metals analysis. Eight sediment cores (Y9-PKC-SED-01, -06, -17, -19, -21, -23, -25, 

and -27) displayed volatile organic concentrations including benzene (13 pprn), total xylenes (1000 ppm) 

and chlorobenzene (680 ppm). Four semi-volatile organic compounds, naphthalene, acenaphthalene, 

fluorene, and dietnylphthalate, were detected in the middle and/or lower sediment zone at core locations Y9- 

PKC-SED-17, -19, -23, -25, and -27. 
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Concerning the metal detections within the sediment cores, the variation between the Soil Cleanup 
1 

Criteria and the Long criteria is significant for some metals. As such the most informative approach to 

evaluating these compounds is by review of Table 3. 

4.2.5 Comparisonof Results to Exxon Data 

As requested in the May 9,1996 NJDEP conditional approval letter, a comparison has been made 

of the data collected by ENSR to the data presented in the Exxon Bayome Site Remediation Report 

prepared by Dan Raviv Associates Inc. ( D M )  dated December 14, 1994. 

In general, DRA reports finding "sludge" in the canal to a depth of approximately -20 feet below 

mean sea level (bmsl). This is in contrast to ENSR's specific characterization of the same material as clay, 

silt, sand and gravel. The difference is likely based on sample collection methodology. The vibracore 

methodology, used and explained in Section 3.1 of this report, provided for a more detailed logging of 

sediments by ENSR. DRA collected "four over water borings" completed by driving four-inch diameter 

steel casing into the sediments then used a split-spoon sampler to collect sediments from inside the 4-inch 

pipe. A second set of three samples were collected by DRA from a boat, with a hand auger, to a maximum 

depth of four feet into the sediment. All of these samples were apparently disturbed durir~g these processes, 

not allowing for the detail ENSR was able to provide. 

Land based geologic conditions defined by DRA on the eastern side of the PKC have been 

incorporated into Figure 1 along with Geologic conditions defined by ENSR on the west side. The two 

compare favorably, with the most significant difference being the presence of free product found in the soil 

by DRA on the Exxon property. This finding was based on well installations showing sigmficant quantities 

of free product. 

Further review of the DRA report leaves open several questions associated with the source for the 

PKC sediment contamination. The statement by DRA that free product is not migrating into the PKC past 

the Exxon bulkhead from a depth of some 15 to 20 feet bmsl appears questionable given the observations in 

Figure 4 of the same DRA report that boring B-9, located in the canal, has what is defined in the legend of 

the figure as a "discontinuous layers of petroleum impacted soil in the confined zone." To eliminate 
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migration of contaminants from these soils to the canal, any confining layer would need to be continuous, 

extending the canals entire length. DRA has'not addressed the actual permeability of what they classified 

as sludge in the area of borings B-9, B-10, B-11 and B-12 shown on Figure 4 of the DRA Report. 

The DRA Report further proposes that "overall the flow of water from the deep zone to the canal 

occurs less than 50% of the time". This might suggest that product can not flow out of the confining zone 

into the canal. However, no mechanism is proposed (such as on-shore pumping from a confining unit) to 

support a hypothesis that is contrary to natural discharge of ground water towards the ocean. In addition, 

conductivity measurements taken of water during the pumping test by DRA from PKMW-12 and PKMW- 

13 were found to be consistent with ground water rather than canal water. D M  further reports in Section 

5.3.3 " ... the conductivity of the ground water in wells PKMW-12 and PKMW-13 did not increase (during 

the pumping test) as would be expected if there was recharge from the canal." This would reinforce the 

expectation that the confined unit does discharge to the canal. 

Overall, the statement that the bulkhead and confining unit are preventing impacts from the west 

side of the canal is not really supported and the prospective source of continuing contamination should be 

addressed further prior to any remedial action in the canal. 
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Based on the results of the Phase 1 and Phase 2 sedtment investigations conducted on the Platty 

Kill Canal, the following can be generally concluded: 

1. Stratigraphic and analytical data indicate that the sheetpile dam effectively restrains 

sediment migration down stream in the canal and therefor protects potential ecological 

receptors just outside the dam and in the Kill Van Kull. 

2. Analytical results from samples previously collected from outside the sheetpile dam 

indicate that the TPH concentrations in the upper sediment zone (0 to 4 foot depth interval) 

are below 1,000 ppm; and the TPH concentrations in the lower sediment zone (below 4 

feet) are less than 2,500 ppm. 

3. TPH concentrations within the sheetpile dam and in the northern reaches of the canal 

generally exceed the 10,000 ppm total organic compounds. In general, these TPH 

concentrations in both the upper and middle zones are located in the northern portion of the 

canal. At the approximate mid-point of the canal, the TPH concentrations decrease 

significantly to concentrations below 10,000 ppm. 

4. Specific criteria, presented by Long et. al., have been exceeded for both organic and 

inorganic compounds and as such further planning for closure of this AOC is warranted. 

5. A silt unit (with varying amounts of clay), approximately 5 to 8.5 feet thick, conformably 

overlies a unit of silt and clay meadow mat with organic fibers, in the northernmost part of 

the Platty Kill Canal. In the central and southern portions of the Platty Kill Canal, the silt 

and clay unit occurs cornformably from the top of the canal bed to approximately 2.5 to 1 I 

feet below the bed surface. Below this layer is a silt and clay layer, with some organic 

fibers, that appears to underlie the entire Platty Kill Canal. A red/brown silt unit occurs 
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beneath the entire Platty Kill Canal, occurring approximately 20 to 25 feet below mean sea 

level. Testing of clay units.during the site wide investigation indicated permeability ranges 

on the order of 1 o - ~  cdsec.  

6. Although the TPH concentrations are relatively high, individual VOC and SVOC 

concentrations are low, with very few exceedances of their respective NJDEP soil criteria. 

Most exceedances noted are within one order of magnitude or less of the respective 

criteria. Detected VOCs in the sediments are limited to BTEX compounds and 

chlorobenzene. 

7. No PCBs were detected-in any of the sediment samples at concentrations ahove their 

respective laboratory quantitation limits. Some residual pesticides were detected at limited 

concentrations. 

8. Arsenic and lead are among the metals present in the sediments and appear to be the 

inorganic compounds requiring consideration and further evaluation. Total metal 

concentrations of the sediments are included on Table 3. These results represent the 

concentration of selected metals in the sediment and no evaluation has been conducted of 

leaching potential or background conditions in the area. 

9. A potential source has been identified on the Exxon side of the PKC for product to migrate 

into the PKC. The only bamer between significant product from discharging directly into 

the canal is a wooden bulkhead installed in 1953. 
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6.0 RECOMMENDATIONS 

No further sediment investigatory work is recommended at this time due to the ongoing 

investigation and closure strategy being developed for the Platty Kill Pond. The area that now includes the 

Platty Kill Pond and a portion of the Exxon facility, at one time incorporated the headwaters of the canal. 

The approved approach for closure of the Platty Kill Pond will provide information and experience crucial 

to developing appropriate closure for the canal. During a future phase of the MOA program, a Remedal 

Action Workplan will be developed for closure of this Area of Concern. 
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7.0 CERTIFICATION 

I certify under penalty of law that the information prcducted in this document is true, accurate and 

complete to the best of my knowledge. I am aware that there are significant civil penalties for knowihgly 

submitting false, inaccurate or incomplete information and that I am committing a crime of the fourth 

degree if I make a written false statement which I do not believe to be true. I am also aware that if I 

knowingly direct or authorize the violation of any statute, I am personally liable for the penalties. 

Robert C. Weaver 
Vice President, Technical Director 

I certify under penalty of law that I have personally examined and am familiar with the information 

submitted in this application and all attached documents, and that based on my inquiry of those individuals 

immediately responsible for obtaining the information, I believe that the submitted information is true, 

accurate and complete. I am aware that there are significant civil penalties for knowingly submitting false, 

inaccurate or incomplete information and that I am committing a crime of the fourth degree if I make a 

written false statement which I do not believe to be true. I am also aware that if I knowingly direct or 

authorize the violation of ariy statute, I am personally liable for the penalties. 

Robert C. Weaver 
Vice President, Technical Director 
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TABLE 1: SAMPLE IDENTIFICATION, ANALYTICAL REQUIREMENTS AND 
ANALYTICAL METHODS FOR SEDIMENT SAMPLING PROGRAM 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayonne, New Jersey 

Y 9-PKC-SED- 17A I TPH, TCL, TAL, PCBsIPesticides 
I 

SAMPLE ID NUMBER 

Y9-PKC-SED-17B I TPH, TCL, TAL, PCBsIPesticides 
I 

ANALYTICAL PARAMETERS 

Y9-PKC-SED- 17C I TPH, TCL, TAL, PCBsIPesticides 
I 

Y9-PKC-SED-18B I TPH 
I 

Y9-PKC-SED- 18A 

Y9-PKC-SED- 19A I TPH, TCL, TAL, PCBsIPesticides 
I 

TPH 
I 

Y9-PKC-SED- 19C I TPH, TCL, TAL, PCBsIPesticides 
I 

~9-PKC-SED- 1 9 ~  TPH, TCL, TAL, PCBsIPesticides 
I 

Y9-PKC-SED-19D (DUP) 

Y9-PKC-SED-20C 1 TPH 

TPH, TCL, TAL, PCBsIPesticides 

Y9-PKC-SED-20A 

Y9-PKC-SED-20B 

I 

TPH 

TPH 

Y9-PKC-SED-2 1C I TPH. TCL. TAL. PCBsIPesticides 

Y9-PKC-SED-2 1 A 

Y9-PKC-SED-21 B 

Y9-PKC-SED-23A I TPH. TCL. TAL. PCBsPesticides 

TPH, TCL, TAL, PCBsIPesticides 

TPH. TCL. TAL. PCBsIPesticides 

Y9-PKC-SED-23B I TPH. TCL. TAL. PCBsIPesticides 

Y9-PKC-SED-23C I TPH. TCL. TAL. PCBsIPesticides 

Y 9-PKC-SED-24A I TPH 

Y 9-PKC-SED-24B 
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TPH 

Y9-PKC-SED-25A 

Y9-PKC-SED-25B 

Y 9-PKC-SED-26A 

TPH, TCL, TAL, PCBsIPesticides 

TPH, TCL, TAL, PCBsIPesticides 

TPH 



TABLE 1: SAMPLE IDENTIFICATION, ANALYTICAL REQUIREMENTS AND 
ANALYTICAL METHODS FOR SEDIMENT SAMPLING PROGRAM 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

1 Y9-PKC-SED-26B I TPH I I 
SAMPLE ID NUMBER 

1) Y9-PKC-SED-26C 1 TPH I I 

ANALYTICAL PARAMETERS 

11 Y9-PKC-SED-27A TPH, TCL, TAL, PCBsIPesticides I I  )I  Y9-PKC-SED-27B 

11 Y9-PKC-SED-28A 1 TPH 

)I Y9-PKC-SED-27C I TPH, TCL, TAL, PCBslPesticides 

11 Y9-PKC-SED-28B 1 TPH 

TPH, TCL, TAL, PCBslPesticides 

I 

TPH - Total Petroleum Hydrocarbons - EPA Method OQA-QAM-025-10191 
TCL - Target Compound List Organics - EPA Method 35501824018270 
TAL - Target Analyte List horganics - EPA Method 30501601017000 
PCBslPesticides - EPA Method 8080 
Y 9-PKC-SED-19D is a du~licate of Y9-PKC-SED- 19B 

I 

Reference No. : 3782-009(4)/SEDSAMP.TBL 
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TABLE 2: SUMMARY OF TOTAL PETROLEUM HYDROCARBON ANALYTICAL 
RESULTS 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industaries, Inc. 
Bayonne, New Jersey 

Notes: All results expressed in parts per million. 
J = Estimated Value. 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

Page I 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED17A 
62372013 
06/06/96 

SLUDGE 

3400 U 

3400 U 

3400 U 

3400 U 

1800 U 

3400 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 
3400 U 
1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

3400 U 

PARAMETERS 

VOLATILES 
Chloromethane 

Bromomethane 

V~nyl Chlorlde 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

I ,  1-Dichloroethane 

1,2-D~chloroethene(total) 

Chloroform 
1,2-Dlchloroethane 

2-Butanone 
1 , 1 , 1-Tnchloroethane 
Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

CIS-1 ,3-Dichloropropene 

Trlchloroethene 

D~bromochloromethane 

1,1,2-Trichloroethane 

Benzene 

Trans-1,3-D~chloropropene 

Bromofonn 
4-Methy I-2-Pentanone 

UNITS 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 
UGlKG 
UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

UGlKG 

PKCSED17B 
62372014 
06106196 

SLUDGE 

6800 U 

6800 U 

6800 U 

6800 U 

3500 U 

6800 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 
6800 U 
3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

3500 U 

6800 U 

PKCSED17C 
62372015 
06/06/96 
SLUDGE 

15000 U 
15000 U 

15000 U 

15000 U 
7800 U 
15000 U 

7800 U 

7800 U 

7800 U 

7800 U 

7800 U 

7800 U 
15000 U 

7800 U 
7800 U 

7800 U 

7800 U 

7800 U 

7800 U 

7800 U 

7800 U 

7800 U 

7800 U 

7800 U 

15000 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

1 000000 

1 OOOOOO 

7000 

2 10000 

1000000 

150000 

1000000 

28000 

24000 
1000000 
1000000 

4000 

46000 

43000 

5000 

54000 

1000000 

420000 

13000 

5000 

370000 

1000000 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

loo00 

1000 

10000 

1000 

100000 

10000 

1000 

50000 

1000 

1000 
50000 

50000 
1000 

1000 

1000 

1000 

1000 

1000 

1000 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 
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TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED17A 
62372013 
06106196 
SLUDGE 

3400 U 

1800 U 
1800 U 
1800 U 

6000 

3800 
1800 U 

4300 

46000 JN 

18000 J 

24000 J 

18000 J 

92000 J 

18000 J 

18000 J 
5400 J 

20000 J 

PARAMETERS 

2-Hexanone 
Tetrachloroethene 
Toluene 
1,1,2,2-Tetrachloroethane 

Chlorobenzene 

Ethylbenzene 
Styrene 
Total Xylenes 

VOLATILE TICS 
Cyclohexane, 1,2-Dimethyl-, Trans- 

Cyclohexane, Methyl- 
Unknown Cycloalkane 

lh-Indene,Dihydro-Methyl Isomer 

Ethyl Dimethyl Benzene Isomer 

Ethylmethyl Benzene Isomer 

Unknown Alkane 
Methyl Propyl Benzene Isomer 
Trlmethy l Benzene Isomer 
1 h-Indene,Dihydro-D~methyl Isomer 

Methyl Naphthalene Isomer 

Naphthalene 
Cyclohexane, 1-Ethyl-2-Methyl-, CIS- 
(8c 
Pentalene, Octahydro-2-Methyl- 

I Dlethyl Benzene Isomer 
byl Methylethyl Benzene Isomer 

UNITS 

UGIKG 

UGIKG 
UGIKG 

UGIKG 

UGKG 
UGKG 

UGIKG 
UGIKG 

UGIKG 

UGlKG 

UGlKG 

U G K G  

UGlKG 

UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 

UGlKG 

UGIKG 

PKCSED17B 
62372014 
06106196 
SLUDGE 

6800 U 

3500 U 
3500 u 
3500 U 

3500 U 

29000 
3500 U 

1 90000 

170000 JN 

860000 JN 

460000 J 

240000 J 

200000 J 
240000 J 

1 10000 J 

190000 

P Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7111196 

15000 U 

7800 U 
12000 
7800 U 
7800 U 

20000 

7800 U 

120000 

190000 J 

160000 J 

400000 J 

54000 
280000 J 

N 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

500000 
1000 
1000 

loo000 

1 00000 
10000 

6000 
1000000 

70000 

680000 

1000000 

97000 
1000000 

4200000 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 
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TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

Page 3 

CLIENT ID: PKCSED17B 
LAB ID: 62372014 
SAMPLING DATE: 06106196 
MATRIX: SLUDGE 

PKCSED17C 
62372015 
06/06/96 

SLUDGE 

230000 J 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 
25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

120000 U 

PARAMETERS 

Unknown Aromat~c 

SEMI-VOLATILES 

Phenol 

Bis(2-Ch1oroethyl)Ether 

2-Chlorophenol 
1.3-D~chlorobenzene 

1,4-Dichlorobenzene 

1,2-Dichlorobenzene 

2-Methylphenol 
2,2'-Oxybis(1-Chloropropane) 

4-Methylphenol 

N-Nitrosodi-n-Propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethy lphenol 
Bls(2-Chloroethoxy) Methane 

2.4-Dichlorophenol 

1,2,4-Trichlorobenzene 

4-Chloroan~llne 

Hexachlorobutadiene 

4-Chloro-3-Methy lphenol 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

2,4,5-Tr~chlorophenol 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7111196 

10000000 

3000 

5200000 
10000000 

10000000 
10000000 

10000000 

10000000 

10000000 

660 

100000 

520000 

10000000 

10000000 

3 100000 

1200000 

4200000 

21000 

10000000 

7300000 

270000 

10000000 

UNITS 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 
UGlKG 

UGIKG 

UGlKG 

U G K G  

UGIKG 

U G K G  

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

50000 

10000 

10000 
100000 

100000 

50000 

100000 

1 00000 

10000 

50000 

10000 

100000 

100000 

1 OOOOO 

10000 

50000 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

140000 U 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

28000 U 

28000 U 

28000 U 
28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

140000 U 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 



Page 4 

TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayome, New Jersey 

CLIENT ID: 
LAB ID: 62372013 62372014 r 
SAMPLING DATE: 
MATRIX: SLUDGE SLUDGE 

PARAMETERS UNITS 

EFFECTS 
RANGE LOW 

Guidelines 
from 

Long et. al. 

2-Chloronaphthalene 

2-Nitroaniline 

Dlmethylphthalate 

2,6-D~nitrotoluene 
3-N~troaniline 

2,4-Dinitrophenol 

4-Nitrophenol 

D~benzofuran 

2,4-Dinitrotoluene 

D~ethylphthalate 

4-Chlorophenyl-Phenyl Ether 

4-Nitroamline 

4,6-Dinitro-2-Methylphenol 

N-N~trosodiphenylam~ne (1) 

4-Bromopheny I-Phenylether 

Hexachlorobenzene 

Pentachlorophenol 

Carbazole 

Dl-n-Butylphthalate 
- 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Bls(2-Ethylhexy1)Phthalate 

Dl-n-Octylphthalate 

Dl benz(a, h)Anthracene 

Benzo(b)Fluoranthene 

Benzo(k)Fluoranthene 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

UGIKG 
UGIKG 

UGIKG 

UGIKG 

UGIKG 
UGIKG 

U G K G  

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

28000 U 

140000 U 

28000 U 

28000 U 

140000 U 

140000 U 

140000 U 

28000 U 

28000 U 

9000 E 

28000 U 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

93000 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

140000 U 

28000 U 

28000 U 

140000 U 

140000 U 

140000 U 

28000 U 

28000 U 

790000 E 

28000 U 

140000 U 

140000 U 

87000 

28000 U 

28000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

4400 J 

28000 U 

28000 U 

7100 J 

28000 U 

25000 U 

120000 U 

25000 U 

25000 U 

120000 U 

120000 U 

120000 U 

25000 U 

25000 U 

4200 J 

25000 U 

120000 U 
120000 U 

25000 U 

25000 U 
25000 U 
120000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

25000 U 

2600 J 

25000 U 

10000000 

2 100000 

10000000 

0 
600000 

2000 

24000 

10000000 

10000000 

6000 

2 10000 

10000000 

660 

4000 

4000 

O m  

10000 

10000 

50000 

100000 

100000 

1 00000 

1 00000 

100000 

1 00000 

1 00000 

100000 

100000 

50000 
500000 



TABLE 3: SUMMARY O F  ANALYTICAL RESULTS,  PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal  Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLLNG DATE: 
MATRTX: 

PKCSED17A 
62372013 
06/06/96 
SLUDGE 

PARAMETERS 

Acenaphthylene UGIKG 28000 U 

Naphthalene UGIKG 5400 J 

2-Methylnaphthalene [UG/KG 22000 J 

Acenaphthene IUG/KG 6000 J 

Fluorene UGKG 9000 J 

Phenanthrene UGIKG 26000 J 

Anthracene UGIKG 6900 J 

Fluoranthene UGIKG 7600 J 

Pyrene UGIKG 9800 J 

Benzo(a)Anthracene UGIKG 4300 J 

Chrysene UGIKG 5600 J 

Benzo(a)Pyrene UGIKG 28000 U 

SEMI-VOLATILE TICS 

Dimethyl Naphthalene Isomer UGIKG 59000 J 

Naphthalene, Trimethyl- Isomer UGIKG 73000 J 

Unknown UGIKG 

Unknown Alkane UGIKG 92000 J 

Unknown Aromatic UGIKG 

Unknown Cycloalkane UGIKG 18000 J 

Unknown Pah UGIKG 45000 J 
I~nthracene,  Methyl- Isomer 

I~ecahydro-4,4,8,9,10- 
pentamethylnap 

Unknown Hydrocarbon 

PKCSED17B 
62372014 
06/06/96 
SLUDGE 

PKCSED17C 
62372015 
06/06/96 
SLUDGE 

Non-Residential 
Direct Contact 

1 C ~ ~ ~ r ~ ~ ? % 6  

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

Page 5 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome, New Jersey 

LAB ID: 
SAMPLING DATE: 
MATRIX: 

Na~hthalene. Ethvl- Isomer IUGIKG 

PARAMEmRS 

Methyl Methylethyl Benzene Isomer 

Naphthalene, Trimethyl Isomer 

Trimethyl Benzene Isomer 

Tetramethyl Benzene Isomer 

9h-Fluorene. Methvl- Isomer 

Guidelines 1 from 

PKCSED17A 
62372013 
06106196 
SLUDGE 

UNITS 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

Guidelines 
from 

Long et. al. 

1 alpha BHC ~UGIKG 148 U 1220 177 0 1  

PKCSED17B 
62372014 
06/06/96 

SLUDGE 

Page 6 

PKCSED17C 
62372015 
06/06/96 
SLUDGE 

beta BHC 

delta BHC 
gamma BHC 

Heptachlor 

Aidrin 

Heptachlor epoxide 

Endosulfan I 

D~eldr~n 

4,4'-DDE 

Endrin 

Endosulfan 11 
4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 
Endrin Aldehyde 
alpha-Chlordane 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

UGlKG 

UGIKG 

UGlKG 

UGIKG 
UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 
UGlKG 

UGlKG 

UGlKG 
UGlKG 
UGlKG 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

48 U 

41 J 

48 U 

48 U 
48 U 

48 U 

48 U 

95 U 

95 U 

110 

95 U 

380 

95 U 
95 U 

480 U 

95 U 
95 U 
27 J 

EFFECTS 
RANGE LOW 

(ERL) 

190 U 

520 

190 U 

240 
190 U 

190 U 

190 U 

420 

1600 

3 80 U 

380 U 

1500 

380 U 

380 U 

1900 U 

380 U 
240 J 
130 J 

EFFECTS 
RANGE 

MEDIAN . 

(ERM) 

42 U 

42 U 

42 U 

42 U 
58 

42 U 

42 U 
83 U 

83 U 

83 U 

83 U 

61 J 

36 J 

83 U 

420 U 

83 U 

83 U 
42 U 

0 

0 

650 
170 

0 
180 

9000 

3 10000 

6200000 

12000 

9000 

5200000 

50000 
50000 

50000 

50000 

50000 

50000 

50000 

50000 

50000 



TABLE 3: SUMNARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

CLLENT m: 

SAMPLLNG DATE: 
MATRIX: 

PARAMETERS 
I 

' UNITS 

PKCSED17A 
62372013 
06/06/96 
SLUDGE 

PKCSED17B 
62372014 
06/06/96 ' SLUDGE 

PKCSED17C 
62372015 
06/06/96 
SLUDGE 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 Criteria 1 Guidelines 

Impact to 
Ground Water 
Soil Cleanup 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 1 from 
( Long et. al. 

gamma-Chlordane 

Toxaphene 

UGIKG 

UGIKG 

METALS 

Aluminum 

Antimony 

Page 7 

3800 U 
3800 U 

3800 U 

3800 U 

950 U 

950 U 
950 U 

950 U 

Aroclor-1242 
Aroclor-1248 

Aroclor- 1254 
Arnrlnr-l2W 

Arsentc 
Bartum 

Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 

Copper 
Iron 

Lead 

Magnesium 

Manganese 
Mercury 
Nickel 

100 

1900 U 

830 U 

830 U 

830 U 

830 U 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

MGIKG 
MGIKG 
MGIKG 

MGIKG 

MGIKG 
MGIKG 
MGIKG 
MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGlKG 

MGIKG - 

MGIKG 
MGIKG 
MGIKG 

110 J 

7600 U 

18500 
1 B 

29.5 

195 
1.2 B 

10 

4950 
342 
14.8 

1560 

39000 

554 

9080 

368 
8.3 
76 

42 U 

1700 U 

19000 
3.6 B 

128 
34 1 

1.5 
12.7 

5760 
428 
15.1 

62 1 

48800 

2020 

9330 

483 
8.7 

65.6 

200 

2 1300 
5 B 

50000 

0 
340 

194 

175 
1.5 

7.6 
4040 
317 
13 8 

506 

38600 

2860 

7550 
359 
9.1 

56.2 

20 

47000 
1 

100 
0 

0 
0 

600 

0 

600 
0 

0 
270 

2400 

8.2 

1.2 

81 

34 

46.7 

0.15 

20.9 

70 

9 6 

370 

270 

218 

0.71 

51.6 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome, New Jersey 
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TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome, New Jersey 

Page 9 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED19A 
62372004 
06106196 
SLUDGE 

PARAMETERS UNITS 

1,1,2-Trichloroethane UGlKG 76 U 3300 U 8400 U 8200 U 420000 1000 

Benzene UGlKG 220 3300 U 8400 

PKCSED19B 
62372005 
06106196 
SLUDGE 

Trans-1,3-Dichloropropene 

Bromoform 

PKCSED19C 
62372006 
06106196 
SLUDGE 

UGlKG 
UGlKG 

PKCSED19D 
62372007 
06106196 
SLUDGE 

76 U 

76 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7111196 

3300 U 
3300 U 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

8400 U 
8400 U 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

8200 U 
8200 U 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 
P 

Guidelines 
from 

Long et. al. 

5000 
370000 1000 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED19A 
62372004 
06/06/96 
SLUDGE 

PARAMETERS 

4-Methyl-2-Pentanone UGIKG 150 U 

2-Hexanone UGKG 150 U 

Tetrachloroethene UGKG 76 U 

Toluene UGIKG 76 U 

1.1.2.2-Tetrachloroethane IJGKG 76 U 

PKCSED19B 
62372005 
06/06/96 
SLUDGE 

PKCSED19C 
62372006 
06/06/96 

SLUDGE 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

VOLATILE TICS 

Ethylbenzene 

Styrene 

Total Xylenes 

UGIKG 

UGlKG 

UGKG 

Methyl Propyl Benzene Isomer 

Trimethyl Benzene Isomer 

Ih-Indene,Dihydro-Dimethyl Isomer 

Methyl Naphthalene Isomer 

Naphthalene 

Cyclohexane, 1-Ethyl-2-Methyl-, Cis- 

Page 10 

(8c 
Pentalene, Octahydro-2-Methyl- 

Diethyl Benzene Isomer 

76 U 

76 U 

76 U 

UGIKG 

UGIKG 

UG/KG 

UGIKG 

UGIKG 

UGKG 

UGIKG 

15000 

3300 U 

12000 

310 J 

380 J 

30000 U 

200000 JN 

UG/KG 220000 J 

32000 

8400 U 

220000 

10000 J 

15000 

8200 U 

8200 U 

110000 J 

2 10000 J 

200000 J 

200000 

1OOOOOO 

97000 

1OOOOOO 

JN11OOO J 

180000 JN 

100000 
loo000 

loo00 

4200000 160 2100 
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TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayonne, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

P K C S E D ~ ~ A  
62372004 
06/06/96 
SLUDGE 

I 

130000 U 
130000 U 
30000 U 
30000 U 

30000 U 
130000 U 
30000 U 
30000 U 
30000 U 
30000 U 
30000 U 

30000 U 
30000 U 

30000 U 
30000 U 
30000 U 

30000 U 

30000 U 

30000 U 

30000 U 

30000 U 

30000 U 
30000 U 

UNITS 

UGIKG I 
UGIKG ( 

UGlKG 
UGlKG 
UGIKG 

UG/KG 

UGJKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 
UGIKG 
UGlKG 

UGXG 
UG/KG 

UGIKG 
UG/KG 
UGIKG 

UGJKG 

UGIKG 

UGIKG 

UGIKG 

UG/KG 

UGlKG 
UGIKG 

, 

PKCSED19B 
62372005 
06/06/96 
SLUDGE 

37000 J 
I 

26000 U 
26000 U 
26000 U 
-- 26000 U 

26000 U 
26000 U 
26000 U 
26000 U 
26000 - U 
26000 U 

26000 U 
26000 U 
26000 U 

26000 U 
26000 U 
26000 U 
26000 U 

26000 U 
26000 U 

26000 U 
26000 U 

26000 U 
26000 U 

PARAMETERS 

Methyl Methylethyl Benzene Isomer 

Unknown Aromatlc 

SEMI-VOLATILES 
Phenol 
Bis(2-Chloroethyl)Ether 

2-Chlorophenol 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

2-Methy lphenol 
2,2'-Oxybis(1 -Chloropropane) 

4-Methylphenol 
N-Nltrosodi-n-Propylamine 

Hexachloroethane 
Nitrobenzene 

Isophorone 

2-Nitrophenol 
2,CDlmethylphenol 
Bis(2-Chloroethoxy) Methane 

2,4-Dlchlorophenol 

1,2,4-Trichlorobenzene 

4-Chloroanihne 
Hexachlorobutadiene 

4-Chloro-3-Methylphenol 

HexacNorocyclopentadiene 

2,4,6-Trichlorophenol 

PKCSED19C 
62372006 
06/06/96 
SLUDGE 

I 

12700 U 
(27000 U 
27000 U 

(27000 U 

)27000 U 
127000 U 
127000 U 

127000 U 
27000 U 
27000 U 
27000 U 
27000 U 

49000 

27000 U 
27000 U 
27000 U 
27000 U 

27000 U 
27000 U 

27000 U 

27000 U 

27000 U 
27000 U 

-r -- PKCSED19D Non-Residential 
62372007 Direct Contact 
06/06/96 Soil Cleanup 
SLUDGE Criteria 7/11/96 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

I 

50000 1 
10000 1 
10000 1 
100000 I 
100000 1 
50000 1 

100000 
1 00000 

1 0000 
50000 

10000 
100000 

100000 

I 
100000 
1 0000 

126000 U 1 
126000 U 1 
126000 U 
126000 U 

126000 U 

126000 U 

126000 U 
126000 U 
26000 U 
26000 U 
26000 U 
26000 U 
26000 U 
26000 U 

26000 U 
26000 U 
26000 U 
26000 U 
26000 U 

26000 U 
26000 U 

26000 U 
26000 U 

I 

0 1 
10000000( 

3000 1 
5200000 / 

i0000000l 
100000001 
100000001 
100000001 
10000000 1 
10000000 I 

660 
100000I 
520000 

1 0000000 

10000000 

3 100000 

1200000( 
4200000 

210001 

10000000 
7300000 

270000 

EFFECTS 
RANGE LOW 

()XU 

Guidelines 
from 

Long et. al. 

- 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

- 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome, New Jersey 

SAMPLING DATE: 
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TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayome, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PARAMETERS UNITS 

PKCSED19A 
62372004 
06106196 
SLUDGE 

PKCSED19B 
62372005 
06106196 
SLUDGE 

PKCSED19C PKCSED19D Non-Residential 
62372006 62372007 Direct Contact 
06106196 06106196 Soil Cleanup 
SLUDGE Tr SLUDGE Criteria 7/11/96 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

Page 13 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
B a y o ~ e ,  New Jersey 

Page 14 

PARAMETERS 

delta BHC 

gamma BHC 
Heptachlor 
Aldrin 

HeptacNor epoxide 

UGlKG 

UGlKG 

UGlKG 
UGlKG 

UGIKG 

870 

100 U 

100 U 

100 U 

100 U 

44 U 

44 U 

90 

44 U 

14 J 

90 U 

86 J 

49 J 

17 J 

90 U 

44 U 
44 U 

44 U 

44 U 
44 U 

0 

650 
170 

50000 

50000 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

CLIENT II): 
LAB ID: 
SAMPLING DATE: 
MATRM: 

62372004 
06/06/96 
SLUDGE 

PARAMETERS UNITS 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

PKCSED19B 
62372005 
06/06/96 

SLUDGE 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

PKCSED19C 
62372006 
06/06/96 
SLUDGE 

. EFFECTS 
RANGE LOW 

(ERL) 

PKCSED19D 
62372007 
06/06/96 
SLUDGE 

Endosulfan I 
Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan I1 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

Endrin Aldehyde 

alpha-Chlordane 
gamma-Chlordane 

Toxaphene 

Aroclor- 10 16 

Aroclor-1221 

Aroclor-1232 

Aroclor- 1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor-1260 

METALS 

Aluminum 

Antimony 
Arsenic 
Barium 

~ u i d e l i n e s  
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

UGIKG 

UGIKG 

UGKG 

UGKG 

UGIKG 

UG/KG 

UG/KG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGKG 
UGIKG 

UGIKG 

UG/KG 

UG/KG 

UGIKG 

UGKG 

UGIKG 

UGIKG 

UGIKG 

MGIKG 

MGIKG 

MGIKG 
MGIKG 

Guidelines 
from 

Long et. al. 

100 U 

200 U 

200 U 

200 U 

200 U 

360 

200 U 

200 U 

1000 U 

200 U 

200 U 
140 
100 U 

4000 U 

2000 U 

2000 U 

2000 U 

2000 U 

2000 U 

2000 U 

2000 U 

16100 

2.3 B 
44.9 
27 6 

44 U 

88 U 

770 

88 U 

88 U 

3 60 

88 U 

88 U 

440 U 

31 J 

88 U 

49 
48 

1800 U 

880 U 

880 U 

880 U 

880 U 

880 U 

880 U 

880 U 

16000 

1.9 B 
54.4 
224 

90 U 

180 U 

560 

180 U 
180 U 

590 

180 U 

110 J 

900 U 

180 U 

180 U 
90 U 
90 U 
3600 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

16500 

2.6 B 
80.6 
240 

44 U 

88 U 

720 

88 U 

88 U 

670 
18 J 

88 U 

440 U 

59 J 

88 U 

71 
77 
1800 U 

880 U 

880 U 

880 U 

880 U 

880 U 

880 U 

880 U 

16000 

2 B 
76 

225 

0 

180 

9000 

3 10000 

6200000 

12000 

9000 

5200000 

200 

- 

0 

340 

20 
47000 

50000 

50000 

50000 

50000 

50000 

50000 

50000 

50000 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

PKCSED19A 

SAMPLING DATE: 
MATRIX: SLUDGE 

PARAMETERS 

Beryllium MGlKG 

Cadmium MGlKG 

Calcium 

Chromium MGlKG 

PKCSED19B 
62372005 
06/06/96 
SLUDGE 

PKCSED19C 
62372006 
06/06/96 
SLUDGE 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

PKCSED19D 
62372007 
06/06/96 

SLUDGE 

EFFECTS 
RANGE LOW 

(ERL) 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 
Guidelines 

from 
Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

Cobalt 15.5 1 13.4 1 13.4 B 1 13.1B I 0 1  
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Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

N~ckel 
Potassium 

Selenium 

Silver 

Sodium 

Thallium 

MGlKG 

MGKG 

MGlKG 

MGIKG 

MGlKG 

MGlKG 

MGIKG 

MGlKG 

MGlKG 

MGKG 

MGlKG 

-- MGlKG 

Vanadium MGlKG 86.7 

Zlnc - MGlKG 832 

935 
39500 

798 

8830 

357 

9.2 

104 

4400 

3.3 

10.6 

13500 

3.6 
70.8 

675 

54 1 

42400 

844 

8330 

42 1 

6.7 

71.8 

4200 

4.5 

10.2 

10200 
3 

57.4 

798 

605 
40200 

1120 

7950 

388 

8.7 

64.2 

3970 

5 

9.9 

8700 

3.5 
62.1 
753 

543 
41400 

1050 

8210 

403 

7.6 

67.6 

4180 

5.5 

9.2 

10400 

3.7 
7100 
1500 

600 
0 

600 

0 
0 

270 

2400 

0 

3100 

4100 

0 

2 

150 

' 

4 10 

34 

46.7 

0.15 

20.9 

1 

270 

218 

0.71 

51 6 

3 7 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayome, New Jersey 

Page 17 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED21A 
62372001 
06106196 
SLUDGE 

3300 U 

3300 U 

3300 

3300 U 

1700 U 

3300 U 

1700 U 

1700 U 

1700 U 

1700 U 

1700 U 

1700 U 

3300 U 

1700 U 

1700 U 
1700 U 

1700 U 

1700 U 

1700 U 

1700 U 

1700 U 

1700 U 
1700 U 
1700 U 

PARAMETERS 

VOLATILES 

Chloromethane 

Bromomethane 

Vinyl Chlor~de 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon D~sulfide 
1,l-Dichloroethene 

1,l-Dichloroethane 

1,2-Dichloroethene(total) 

Chloroform 

1,2-Dichloroethane 

2-Butanone 

1 , 1 ,1-Trichloroethane 

Carbon Tetrachloride 

Bromodichloromethane 

!,2-Dichloropropane 

CIS-1 ,3-Dichloropropene 

Tr~chloroethene 

D~bromochlorornethane 
1,1,2-Trichloroethane 

Benzene 
Trans-l,3-Dichloropropene 

Bromoform 

UNITS 

UGIKG 

UGIKG 

UG/KG 

UGKG 

UGKG 

UGIKG 

UGKG 

UGKG 

UGKG 
UG/KG 

UGlKG 

UGKG 

UGlKG 

UGlKG 

UGIKG 

UGKG 

UGIKG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 

PKCSED21B 
62372002 
06/06/96 
SLUDGE 

6500 U 

6500 U 

6500 U 

6500 U 

3400 U 

6500 U 

3400 U 

3400 U 
3400 U 
3400 U 

3400 U 

3400 U 

6500 U 

3400 U 

3400 U 

3400 U 

3400 U 

3400 U 
3400 U 

3400 U 
3400 U 

3400 U 
3400 U 
3400 U 

PKCSED21C 
62372003 
06/06/96 
SLUDGE 

6300 U 

6300 U 

6300 U 

6300 U 

3300 U 

6300 U 

3300 U 

3300 U 
3300 U 
3300 U 

3300 U 

3300 U 

6300 U 

3300 U 

3300 U 

3300 U 

3300 U 

3300 U 

3300 U 

3300 U 

3300 U 
3300 U 
3300 U 

3300 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

1000000 

1000000 

7000 

210000 

1000000 

150000 

1000000 

28000 

24000 

1000000 

1000000 

4000 

46000 

43000 

5000 

54000 
1000000 

420000 
13000 
5000 

370000 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

10000 

' 1000 

10000 

1000 

100000 

10000 

1000 
50000 
1000 

1000 

50000 

50000 

1000 

1000 

1000 

1000 

1000 
1000 

1000 

1000 

EFFECTS 
RANGE 

LOW (ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines 
from 

Long et. al. 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayonne, New Jersey 

PKCSEDZlA 

SAMPLING DATE: 
MATRIX: SLUDGE 

1 PARAMETERS 

PKCSEDZlB 
62372002 
06106196 
SLUDGE 

PKCSEDZlC 
62372003 
06106196 

SLUDGE 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

~ m p a c t  to ' " " Z G i l q  
Ground Water RANGE 
Soil Cleanup LOW (ERL) MEDIAN (ERM) 

Criteria 
Guidelines Guidelines 

from 

4-Methyl-2-Pentanone 

2-Hexanone 

Tetrachloroethene 

Toluene 
1,1,2,2-Tetrachloroethane 

Chlorobenzene 

VOLATILE TICS 

Ethy lbenzene 

Styrene 

Total Xylenes 

UGIKG 

UGIKG 

UGKG 

UGKG 
UGIKG 
UGIKG 

UGKG 
UGIKG 

UGIKG 

Cyclohexane, 1,2-Dimethyl-, Trans- 

Cyclohexane, Methyl- 
Unknown Cycloalkane 
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3300 U 

3300 U 

1700 U 
1700 U 
1700 U 

1700 U 

lh-Indene,Dihydro-Methyl Isomer 
Ethyl Dlrnethyl Benzene Isomer 
Ethylmethyl Benzene Isomer 
Unknown Alkane 
Methyl Propyl Benzene Isomer 

Trimethyl Benzene Isomer 

lh-Indene,Dihydro-Dimethyl Isomer 

Methyl Naphthalene Isomer 
Naphthalene 
Cyclohexane, 1-Ethyl-2-Methyl-, Cis- (8c 

Pentalene, Octahydro-2-Methyl- 

D~ethyl Benzene Isomer 
Methyl Methylethyl Benzene Isomer 

5700 
1700 U 

4600 

UGIKG 

UGKG 
UGIKG 

6500 U 

6500 U 

3400 U 
3400 U 

3400 U 
3400 U 

UGIKG 
UGIKG 
UGIKG 

UGIKG 
UGIKG 

UGIKG 

UGIKG 

UGIKG 
UGIKG 

UGKG 

UGKG 

UGIKG 

UGIKG 

36000 
3400 U 

150000 

80000 JN 

140000 JN 
64000 J 

6300 U 
6300 U '  

3300 U 

22000 
3300 U 
3300 U 

64000 J 
64000 J 
64000 J 
64000 J 
64000 J 

64000 J 

64000 J 
64000 J 

200000 JN 
180000 JN 

200000 JN 

64000 J 

64000 J 

22000 

3300 U 

150000 

270000 JN 
120000 J 

1000000 

6000 
ppp 

1000000 

70000 
680000 

120000 JN 

260000 J 
120000 J 
120000 J 

140000 J 
120000 J 

90000 

50000 

500000 
1000 I 
1000 

1000000 
97000 

1000000 

100000 
100000 

1 0000 

150000 J 

150000 J 
110000 J 

190000 J 

61000 4200000 160 2100 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

PARAMETERS 

PKCSED21A 
LAB ID: 62372001 
SAMPLING DATE: 06/06/96 
MATRIX: SLUDGE 

PKCSED21B 
62372002 
06/06/96 

SLUDGE 
Guidelines 

from 
Long et. al. 

Guidelines 
from 

Long et. al. 

Unknown Aromatic 

SEMI-VOLATILES 

Phenol 

Bis(2-Chloroethyl)Ether 

2-Chlorophenol 

1 1,3-Dichlorobenzene 
L U G f K G  
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PKCSED2lC 
62372003 
06/06/96 

SLUDGE 

4-Chloro-3-Methylphenol 

Hexachlorocyclopentadiene 

2,4,6-Trichlorophenol 

UGlKG 

UGKG 

UGlKG 

UGIKG 

UGlKG 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

UGKG 

UGKG 

UGKG 

Criteria 

64000 J 

28000 U 

28000 U 

28000 U 

5500 J 

28000 U 

28000 U 

28000 U 

28000 U 

27000 U 

27000 U 

27000 U 

27000 U ----- 
27000 U 

27000 U 

27000 U 

27000 U 

26000 U 

26000 U 

26000 U 

26000 U 

26000 U 

26000 U 

26000 U 
26000 U 

0 

10000000 

3000 

5200000 

10000000 

10000000 

50000 

10000 

10000 

100000 
100000 

10000000 

7300000 
270000 

100000 

10000 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayome,  New Jersey 

PKCSED21A 

SAMPLING DATE: 
MATRIX: SLUDGE 

PARAMETERS 

PKCSED21B 
62372002 
06/06/96 
SLUDGE 

PKCSED21C 
62372003 
06106196 
SLUDGE 

Page 20 

2,4,5-Tr~chlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

D~methy lphthalate 
2,6-Dinitrotoluene 
3-Nitroaniline 

2,4-Dinitrophenol 

4-Nitrophenol 

D~benzofuran 

2,4-Dimtrotoluene 
D~ethylphthalate 
4-Chlorophenyl-Phenyl Ether 
4-Nitroaniline 
4,6-Dmitro-2-Methylphenol 

N-N~trosodiphenylamine (1) 
4-Bromophenyl-Pheny lether 

Hexachlorobenzene 

Pentachlorophenol 

Carbazole 
Dl-n-Butylphthalate 

Butylbenzylphthalate 
3,3 '-Dichlorobenzidine 

Bis(2-Ethy1hexyl)Phthalate 
Dl-n-Octylphthalate 
Benzo(b)Fluoranthene 

UGlKG 

UGKG 

UGKG 

UGKG 
UGIKG 
UGlKG 

UGlKG 

UG/KG 

UGIKG 
UGKG 

UG/KG 

UGlKG 
UGKG 
UGIKG 

UGlKG 
UGKG 

UGlKG 

UGIKG 

UGIKG 
UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 
UGlKG 

140000 U 

28000 U 

140000 U 

28000 U 
28000 U 
140000 U 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 
28000 U 
140000 U 
140000 U 
28000 U 
28000 U 

28000 U 

140000 U 

15000 J 

28000 U 

28000 U 

28000 U 

21000 J 

28000 U 
9400 J 

J 

140000 U 

27000 U 

140000 U 

27000 U 
27000 U 
140000 U 

140000 U 
140000 U 

28000 
27000 U 
27000 U 

27000 U 
140000 U 
140000 U 
27000 U 
27000 U 

27000 U 
140000 U 

14000 J 

27000 U 

27000 U 

27000 U 

27000 U 
27000 U 

11000 J 
27000 U 

130000 U 

26000 U 

130000 U 

26000 U 
26000 U 

130000 U 

130000 U 
130000 U 

23000 J 

26000 U 
26000 U 
26000 U 
130000 U 
130000 U 
26000 U 
26000 U 

26000 U 

130000 U 

26000 U 

26000 U 
26000 U 

26000 U 

26000 U 
26000 U 
4600 J 
26000 U 

10000000 

10000000 
0 

2 100000 

1OOOOOOO 

0 
600000 

2000 

24000 

10000000 

10000000 
6000 

2 10000 
10000000 

4000 
4000 

50000 

10000 

10000 

50000 

100000 

100000 

100000 

100000 
100000 

100000 

100000 
100000 
100000 
50000 



TABLE 3: 

LAB ID: 
SAMPLING 
MATRIX: 

SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayonne, New Jersey 

DATE: 

1- PARAMETERS UNITS 

PKCSED21A 
62372001 
06/06/96 
SLUDGE 

PKCSED21B 
62372002 
06/06/96 

SLUDGE 

PKCSED2lC 
62372003 
06/06/96 

SLUDGE 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

EFFECTS 
RANGE 

LOW (ERL) 

EFFECTS 
RANGE 

MEDIAN ( E M )  

Guidelines 
from 

Long et. al. 

Guidelines 
from 

Long et. al. 

Indeno(l,2,3-cd)Pyrene 

Benzo(g,h,i)Perylene 

Acenaphthy lene 
Naphthalene 

2-Methylnaphthalene 
Acenaohthene 
Fluorene 

Phenanthrene 
Anthracene 
Fluoranthene 

Pyrene 
Benzo(a)Anthracene 
Chrysene 

Benzo(a)Pyrene 

Dibenz(a, h)Anthracene 

SEMI-VOLATILE TICS 
Dimethyl Naphthalene Isomer 

Naphthalene, Trimethyl- Isomer 

Unknown 

Page 2 1 

UGIKG 

UGlKG 

UGKG 

UGIKG 

UGIKG 
UGIKG 

Unknown Alkane 
Unknown Aromatic 
Unknown Cycloalkane 

Unknown Pah 
Anthracene, Methyl- Isomer 

Decahydro-4,4,8,9,10- 
Pentamethy lnap 

UGKG 

UGIKG 
UGlKG 

UGIKG 
UGIKG 

UGKG 
UGIKG 

UGIKG 

UGKG 

UGKG 
UGIKG 

UGIKG 

28000 U 
4600 J 
28000 U 
69000 

320000 
42000 

UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGIKG 

88000 - 
250000 

49000 
44000 
78000 

24000 J 
41000 

10000 J 
28000 U 

5.3 J 
5.3 J 
5.3 J 

27000 U 
3800 J 
27000 U 

90000 
340000 
27000 U 

UGKG 65 

5.3 J 
5.3 J 
5.3 J 
5.3 J 
5.3 J 

54000 

1 10000 
23000 J 
43000 - 
3 8000 

16000 J 
18000 J 
9800 - J 
27000 U 

140000 J 
120000 J 
140000 J 

26000 U 
2900 J 
26000 U' 

61000 

260000 
12000 J 

120000 J 

120000 J 

31000 
48000 
10000 J 
9400 J 
14000 J 
6400 J 
9700 J 
4200 J 
26000 U 

190000 J 

260000 J 

4000 
0 

4200000 

10000000 
10000000 

0 
10000000 
10000000 

10000000 
4000 
40000 
- 660 

660 

500000 

500000 

100000 

100000 
100000 

100000 
100000 

100000 
100000 
500000 
- 500000 

100000 

160 

70 
16 

2100 
670 
5M 

19 

240 
85.3 

600 
665 

26 1 
384 
430 

- 

540 
1500 
1100 
5100 
2600 

1600 
2800 
1600 
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TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED21A 
62372001 
06/06/96 
SLUDGE 

15.3 J I 
15.3 J 
5.3 J 
-- 

15.3 J 
5.3 J 
5.3 J 

5.3 J I 
92 U 

92 U 

200 

92 U 
92 U 

92 U -- 
92 U 

92 U 

180 U 
180 U 

130 J 

180 U 

1500 

220 

180 U 

920 U 

180 U 

180 U 

PARAMETERS 

Unknown Hydrocarbon 

Methyl Methylethyl Benzene Isomer 

Naphthalene, Trimethyl Isomer 

Tr~methyl Benzene Isomer 

Tetramethyl Benzene Isomer 

9h-Fluorene, Methyl- Isomer 

Naphthalene, Ethyl- Isomer 

PESTICIDESIPCB's 

alpha BHC 

beta BHC 

delta BHC 

gamma BHC 
Heptachlor 

Aldrin 

UNITS 

UGlKG 

UGIKG 

U G K G  

~UGKG 
UGIKG 

UGIKG 

UGIKG 

U G E G  

U G E G  

U G K G  

UGIKG 
UGIKG 

UGIKG 

PKCSED21B 
62372002 
06106196 
SLUDGE 

I90 U 

90 U 

90 U 

55 J 
90 U 

90 U 

90 U 

90 U 

300 

550 
180 U 

180 U 

710 

21 J 

180 U 

900 U 

34 J 

Heptachlor epoxide 

Endosulfan I 

D~eldrin 

4,4'-DDE 

Endrin 

Endosulfan II 
4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 
Endrin ketone 

Endrin Aldehyde 

PKCSED21C 
62372003 
06/06/96 

SLUDGE 

I 

54 

44 U 
44 U 

44 U 
44 U 
23 J 

44 U 

44 U 

170 

28 J 

88 U 

88 U 

5 1 J 

20 J 

34 J 

440 U 

88 U 

U 

UGIKG 

U G E G  

UGIKG 

UGIKG 
UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGKG 

UG/KG 

UGIKG 
UGIKG 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

0 

0 

0 

0 
650 

170 

0 

180 

900 

3 10000 

6200000 

12000 

9000 

5200000 

1 1  

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

I 

I 

50000 

50000 

50000 

50000 

50000 
50000 

50000 

50000 

50000 

EFFECTS 
RANGE 

LOW (ERL) 

Guidelines 
from 

Long et. al. 

I 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines 
from 

Long et. al. 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome,  New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PARAMETERS 

PKCSED21 C 
62372003 
06/06/96 

SLUDGE 

PKCSED21A 
62372001 
06106196 
SLUDGE 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

PKCSED21B 
62372002 
06/06/96 
SLUDGE 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

EFFECTS 
RANGE 

LOW (ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines I 
Long et. al. 

, I 
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alpha-Chlordane 

gamma-Chlordane 

Toxaphene 

Aroclor- 10 16 

Aroclor-1221 
- 

Aroclor- 1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

METALS 

Alumlnum 
Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

MG/KG 
MGIKG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MGIKG 

MGIKG 

MGIKG 

MG/KG 

MG/KG 

MGIKG 

MG/KG 
MG/KG 

170 

310 

3700 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

17300 
3.2 B 

126 

543 

1.1 B 
13.1 

6730 

528 

19.7 

1120 

51800 

1860 

7860 

373 

90 U 

73 J 

3600 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

1800 U 

18200 
1.7 B 

82.4 

208 

1.3 

9.6 

5040 

457 

13.2 B 

546 

65200 

1080 

8000 

473 
7.6 

44 U 

36 J 
1800 U 

880 U 

880 U 

880 U 
880 U 

880 U 

880 U 

880 U 

24600 
2 B 

167 

217 

1.9 

5.8 

3580 

295 

13.5 

407 

37000 

1740 

7470 

323 
7.3 

200 

0 

0 
340 

20 

47000 

1 

100 

0 

600 

0 

600 

0 
270 

50000 

8.2 

1.2 

81 

34 

46.7 

0.15 

70 

9 6 

370 

270 

218 

0.71 



SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries,' Inc. 
Bayonne, New Jersey 
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PKCSED21B 
62372002 
06/06/96 
SLUDGE 

61.8 

- 4420 

7 

9.7 

9830 

4.1 

82.1 

718 

PKCSED21A 
62372001 
06/06/96 
SLUDGE 

102 

4150 

4.1 

10.5 

11300 

4.1 

138 

918 

CLIENT ID: 
LAB ID: , LyflG DATE: 

PARAMETERS 

Nickel 
Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 
Zinc 

UNITS 

MGiKG 

MGIKG 

MGIKG 

MGiKG 

MGlKG 

MGlKG 

MGlKG 

MGIKG 

06/06/96 Soil Cleanup 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

, 

SLUDGE 

50 

3840 

7.1 

5 

7860 

4.3 

70.8 

632 

Criteria 7/11/96 

2400 

3 100 

4100 

0 

2 

7 100 

1500 

EFFECTS 
RANGE 

LOW (ERL) 

Guidelines 
from 

Long et. al. 

- 

20.9 

1 

150 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines 
from 

Long et. al. 

- 

51.6 

3.7 

410 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED23A 
62372008 
06/06/96 

SLUDGE 

PKCSED23B 
62372009 
06/06/96 
SLUDGE 

P K C S E D ~ ~ C  
62372010 
06/06/96 
SLUDGE 

PARAMETERS 

VOLATILES 

UNITS 

PKCSED23D 
62372011 
06/06/96 
SLUDGE 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines from 
Long et. al. 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines from 
Long et. al. 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT LNVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PARAMETERS UNITS 

Tetrachloroethene 

Toluene 

1.1.2.2-Tetrachloroethane 

PKCSED23A PKCSED23B 
62372008 62372009 
06/06/96 06/06/96 

SLUDGE SLUDGE 

PKCSED23 C 
62372010 
06/06/96 
SLUDGE 

PKCSED23D 
62372011 
06/06/96 

SLUDGE 
Criteria 

EFFECTS ' EFFECTS 
RANGE LOW RANGE 

(ERL) MEDIAN (ERM) 

Guidelines from Guidelines from 
Long et. al. Long et. al.  

Styrene JUGKG 13400 U (34000 U 117000 U 117000 U 1 970001 100000 I I 
Total Xylenes IUGKG 120000 1500000 /230000 1390000 10000001 10000 I A 

1 VOLATILE TICS I I I I I I 1 I I I 
I~~clohexane,  1,ZDimethyl-, Trans- I U G K G  I )250000 JN 1 
Cyclohexane, Methyl- 

Unknown Cycloalkane 
1 h-Indene,Dihydro-Methyl Isomer 
Ethyl Dimethyl Benzene Isomer 

Ethylmethyl Benzene Isomer 
I lnknown Alkane 

SEMI-VOLATILES 

Phenol U G K G  28000 U 128000 U 128000 

Methyl Propyl Benzene Isomer 

Trimethyl Benzene Isomer 

1 h-Indene,Dihydro-Dimethyl Isomer 

Methyl Naphthalene Isomer 

Naphthalene 
Cyclohexane, 1-Ethyl-2-Methyl-, Cis- (8c 

Pentalene, Octahydro-2-Methyl- 

Diethyl Benzene Isomer 

Methyl Methylethyl Benzene Isomer 

Page 26 

U G K G  

U G K G  
U G K G  
U G K G  

U G K G  
U G K G  

U G K G  

U G K G  

U G K G  
U G K G  

U G K G  
U G K G  

U G K G  

U G K G  

UGIKG 
U G K G  

250000 JN 

200000 J 

130000 J 
120000 J 

94000 J 
100000 J 

11000 J 

120000 JN 

670000 J 

640000 J 

440000 J 

830000 J 

70000 

670000 J 

330000 JN 

580000 J 

260000 J 

230000 J 
580000 J 

330000 JN 

420000 J 

300000 J 

560000 J 

580000 J 

130000 J 

260000 J 

70000 

- 

300000 J 

190000 J 

180000 

280000 J 

4200000 160 2 100 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED23A 
62372008 
06/06/96 

SLUDGE 

28000 U 

PARAMETERS 

Bis(2-Chloroethy1)Ether 

UNITS 

UG/KG 

PKCSED23B 
62372009 
06/06/96 
SLUDGE 

28000 U 

PKCSED23C 
62372010 
06/06/96 
SLUDGE 

28000 U 

PKCSED23D 
62372011 
06/06/96 

SLUDGE 

28000 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

3 000 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

10000 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines from 
Long et. al. 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines from 
Long et. al. 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 

PARAMETERS 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

UNITS 

PKCSED23D Non-Residential 
62372011 Direct Contact 
06/06/96 Soil Cleanup 

SLUDGE Criteria 7/11/96 

PKCSED23A 
62372008 
06/06/96 
SLUDGE 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

PKCSED23B 
62372009 
06/06/96 

SLUDGE 

PKCSED23C 
62372010 
06/06/96 
SLUDGE 

2,4-Dinitrophenol 

4-Nitrophenol 

Di benzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 

4-Chlorophenyl-PhenyI Ether 

4-Nitroaniline 

4-Bromophenyl-Phenylether 

Hexachlorobenzene 

EFFECTS 
RANGE LOW 

UGKG 

UGKG 

UGlKG 

UGKG 

UGKG 

UGKG 

UGKG 

Pentachlorophenol 

Carbazole 

Di-n-Butylphthalate 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Bis(2-Ethy lhexy 1)Phthalate 
Di-n-Octylphthalate 

Benzo(b)Fluoranthene 

Benzo(k)Fluoranthene 

Indeno(l,2,3-cd)Pyrene 

Benzo(g,h,i)Perylene 

Acenaphthy lene 

Naphthalene 

2-Methylnaphthalene 
Acenaphthene 

UGKG 

UGKG 

Page 28 

Guidelines from , 

Long et. al. 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

140000 U 

UGKG 
UGKG 

UGKG 

UGKG 

UGKG 

UGKG 
UGKG 

UGKG 

UGKG 

UGKG 

UGKG 

UGKG 

UGKG 

UGKG 
UGKG 

Guidelines from 
Long et. al. 

28000 U 

28000 U 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

8000 J 
28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

11000 J 
31000 
6800 J 

28000 U 

28000 U 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 
28000 U 

28000 U 

2900 J 

28000 U 

28000 U 

28000 U 

70000 

260000 
13000 J 

28000 U 

28000 U 

140000 U 

140000 U 

28000 U 

28000 U 

28000 U 

28000 U 

140000 U 

140000 U 

28000 U 

5000 J 

28000 U 

28000 U 

28000 U 

28000 U 

6100 J 

28000 U 

28000 U 

3100 J 

28000 U 

70000 

340000 
10000 J 

28000 U 

28000 U 

2 100000 

10000000 

140000 U 
28000 U 

28000 U 

28000 U 

28000 U 

5800 J 
28000 U 

9500 J 

3100 J 

28000 U 

7600 J 

28000 U 

180000 

530000 E 
23000 J 

10000 

10000 
50000 

2000 100000 
24000 

10000000 

10000000 

6000 
2 10000 

10000000 

4000 

4000 

4000 

-- 0 

4200000 

10000000 

I00000 

100000 

100000 

.100000 

100000 
100000 

100000 

50000 

500000 

500000 

100000 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayome,  New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PARAMETERS UNITS 

PKCSED23A 
62372008 
06/06/96 
SLUDGE 

PKCSED23B 
62372009 
06/06/96 
SLUDGE 

P K C S E D ~ ~ C  
62372010 
06/06/96 
SLUDGE 

PKCSED23D 
6237201 1 
06/06/96 

SLUDGE 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines from 
Long et. al. 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines from 
Long et. al. 

Fluorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Page 29 

Pentamethylnap 
Unknown Hydrocarbon 

Methyl Methylethyl Benzene Isomer 

Naphthalene, Trimethyl Isomer 

Trimethyl Benzene Isomer 

U G K G  
U G K G  
U G K G  
U G K G  

UG/KG 

U G K G  
U G K G  
U G K G  

U G K G  

- 

9900 J 

26000 J 
4600 J 

4700 J 

7100 J 

42000 J 

Tetramethyl Benzene Isomer 
9h-Fluorene, Methyl- Isomer 

Naphthalene, Ethyl- Isomer 

38000 

58000 
8300 J 

8400 J 

14000 J 

36000 J 
U G K G  
U G K G  
U G K G  1 

670000 J 

830000 J 

46000 

61000 
12000 J 

12000 J 

20000 J 

260000 J 

77000 

130000 
36000 

17000 J 

38000 

89000 J 

280000 J 

190000 J 

10000000 
0 

10000000 

10000000 

10000000 

100000 
100000 

100000 

100000 

100000 

19 
240 
85.3 

600 

665 

540 
1500 
1100 

5100 

2600 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome, New Jersey 

CLIENT ID: PKCSED23A PKCSED23B PKCSED23C PKCSED23D EFFECTS EFFECTS 
LAB ID: 62372008 62372009 62372010 62372011 Direct Contact Ground RANGE LOW RANGE 
SAMPLING DATE: 06/06/96 06/06/96 06/06/96 06/06/96 Soil Cleanup Water (ERL) MEDIAN (ERM) 
MATRIX: SLUDGE SLUDGE SLUDGE SLUDGE Criteria 7/11/96 Soil Cleanup 

Guidelines from Guidelines from 
PARAMETERS UNITS Long et. al. Long et. al.  

PESTICIDESIPCBts 0 

Page 30 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayonne, New Jersey 

EFFECTS 
RANGE 

MEDIAN (ERM) 

CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

- 

PKCSED23A 
62372008 
06/06/96 
SLUDGE 

PKCSED23B 
62372009 
06/06/96 
SLUDGE 

PKCSED23C 
62372010 
06/06/96 
SLUDGE 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines from Guidelines from 
Long et. al. Long et. al. I 

1 METALS 1 

PARAMETERS UNITS 

Page 3 1 

Beryll~um MGKG 1 B 1 4  1 8  
4 9 

3480 

25 1 
128 B 
521 

33900 
2800 
7170 

320 

7 2 

49 9 

3790 

9 1 
4 5 

" 

Cadm~um 

Calcium 

Chromium 

Cobalt 

Copper 
Iron 
Lead 

Magnes~um 

Manganese 

Mercury 

N~ckel 

Potass~um 

Selen~um 

S~lver 

1 5  
~~~~~ 

8 5 

4580 

3 82 
14 2 

600 
- 40200 

2200 

8040 

361 
8 4 

65 

4040 

6 8 
7 7 

MGKG 

MGKG 

MGKG 
MGKG 
MGKG 

MGKG 
MGKG 
MGKG 
MGKG 

MGKG 
MGKG 
MGKG 

MGKG 

1 

100 

0 

600 
0 

600 

0 

270 
2400 

3 100 

4100 

14 6 

6320 

472 

15 4 
740 

38800 
2580 
7850 

3 06 

12 6 

108 

4010 

4 4 

7 9 

3560 

341 

11 5 B 

500 

34900 
1320 

6990 

285 

8 3 

47 8 

3630 

3 9 

MGKG L 105  

1 2  

8 1 

3 4 

46 7 

0 15 

20 9 

1 7 4 

9 6 

370 

270 

218 

0 71 

51 6 

3 7 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome, New Jersey 

CLIENT ID: 
LAB ID: 
SAMPLLNG DATE: 
MATRIX: 

1 PARAMETERS UNITS 

PKCSED23A 
62372008 
06/06/96 
SLUDGE 

PKCSED23B 
62372009 
06/06/96 
SLUDGE 

PKCSED23C 
62372010 
06/06/96 
SLUDGE 

PKCSED23D 
62372011 
06/06/96 
SLUDGE 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines from 
Long et. al. 

EFFECTS 
RANGE 

MEDIAN (ERM) 

Guidelines from 
Long et. al. 
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Sodium 

Thallium 

Vanadium 

Zinc 

MGKG 

MGKG 

MGKG 

MGKG 

11200 
3.6 

117 

1010 

11300 

3.3 

68.8 

605 

9330 

4.8 
107 

659 

11200 

4.2 

78 

779 

0 

2 

7100 
1500 150 4 10 
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Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
B a y o ~ e ,  New Jersey 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 

PKCSED25A 
62404002 
06107196 

SLUDGE 

2700 U 

I 
2700 U 

2700 U 

2700 U 

1400 U 

2700 U 

1400 U 

1400 U 

1400 U 
1400 U 
1400 U 
1400 U 
2700 U 

1400 U 

1400 U 

1400 U 

1400 U 

1400 U 

1400 U 

1400 U 

1400 U 

1400 U 

1400 U 

1400 U 
2700 U 

MATRIX: 
PARAMETERS 

VOLATILES 

Chlorornethane 

Brornornethane 

Vinyl Chloride 

Chloroethane 

Methylene Chloride 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l  -Dichloroethane 
1,2-Dichloroethene(tota1) 

Chloroform 
1,2-Dichloroethane 

2-Butanone 

1,1,1-Trichloroethane 

Carbon Tetrachloride 

BrornodicNoromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trichloroethene 

D~brornochlorornethane 

1,1,2-Trichloroethane 

Benzene 
Trans-1,3-Dichloropropene 

Bromoform 
4-Methyl-2-Pentanone 

UNITS 

UGIKG 

I 
UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGIKG 
UGKG 
UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGKG 

UGlKG 

UGIKG 

UGIKG 

UGKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

PKCSED25B 
62404003 
06/07/96 
SLUDGE 

5800 U 

I 
5800 U 

5800 u I 
5800 U 

(3000 U 

15800 u I 
13000 u I 
3000 U ,  
3000 U 

3000 U 

3000 U 
3000 U 
5800 U 

3000 U 

3000 U 

3000 U 

3000 U 

3000 U 

3000 U 

3000 U 

3000 U 

3000 U 

3000 U 

3000 U 
5800 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

1 000000 

1000000 

# 

70001 

2100001 

1000000 I 

150000( 
1 000000 I 

28000 1 
24000 1 

1000000I 

1000000 

4000 

46000 

43000 

5000 

54000 

1 OOOOOO 

420000 

13000 

5000 
370000 

1000000 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

1 0000 

1000 

10000 

1000 

100000 I 

10000 I 
1000 

50000 1 
1000 
1000 
50000 1 
50000 1 
1000 

1000 I 

1 000 

1000 

1000 

1000 

1000 

1000 

50000 

EFFECTS 
RANGE 

LOW 
(ERL) 

Guidelines 
from 

Long et. al. 

I 

I 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 



TABLE 3: SUMMARY 01E' ANALYTICAL RESULTS, PHASE 2 SEDIMENT LNVESTlGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 
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CLIENT ID: 
LAB ID: 

PKCSED25A 
62404002 
06107196 

SLUDGE 

2700 U 

1400 U 

1400 U 

1400 u 
4200 

1400 U 

1400 U 
1400 U 

31000 J 

31000 J 

31000 J 

31000 J 

31000 J 
120000 JN 

140000 JN 

31000 J 
370000 JN 

31000 J 

31000 J 

22000 U 

22000 U 

22000 U 

22000 U 

22000 U 
22000 U 

22000 U 

22000 U 

SAMPLING DATE: 
MATRIX: 

PARAMETERS 

2-Hexanone 

Tetrachloroethene 

Toluene 

1,1,2,2-Tetrachloroethane 

Chlorobenzene 

Ethy benzene 

Styrene 

Total Xylenes 

VOLATILE TICS 

Methyl Propyl Benzene Isomer 

Unknown Alkane 

Unknown Aromat~c 

Unknown Cycloalkane 

Unknown Hydrocarbon 

Cyclohexane, 1,2-Dimethyl-, Trans- 

Cyclohexane, Methyl- 
Ethylmethyl Benzene Isomer 

Cyclohexane(Dot 

Trimethyl Benzene Isomer 
SEMI-VOLATILES 

Phenol 

Bis(2-Chloroethy1)Ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

2-Methylphenol 
2,2'-Oxybis(1-Chloropropane) 

UNITS 

UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 
UGIKG 
UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGKG 

UGIKG 

PKCSED25B 
62404003 
06/07/96 

SLUDGE 

5800 U 

(3000 u I 
13000 u I 
13000 u I 
3000 u I 
3000 u I 
3000 u I 
3000 u I 

120000 J 

100000 J 

120000 JN 

140000 JN 

24000 U 

24000 U 

24000 U 

24000 U 

24000 U 

24000 U 
24000 U 

24000 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

6000] 

1 000000 1 
700001 

680000 1 
1-1 

970001 
1000000 I 

0 

10000000 

3000 

5200000 

10000000 

10000000 

10000000 

1 OOOOOOO 

10000000 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

500000 

1000 

1000 
100000 

1 00000 

10000 

50000 

10000 

10000 

100000 

100000 

50000 

EFFECTS 
RANGE 

LOW 
(ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 
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Platty Kill Canal Phase 2 Sediment Investigation 
Bayonne Industries, Inc. 
Bayonne, New Jersey 
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CLIENT ID: 
LAB ID: 

PKCSED25A 
62404002 
06107196 
SLUDGE 

22000 U 
22000 U 
22000 U 
22000 U 

22000 U 

22000 U 

22000 U 
22000 U 
22000 U 

22000 U 

22000 U 

22000 U 
22000 U 
22000 U 

22000 U 
110000 U 

22000 U 

110000 U 
22000 U 
22000 U 
110000 U 
110000 U 
110000 U 

6300 J 

22000 U 

3100 J 

22000 U 

110000 U 

110000 U 

SAMPLING DATE: 
MATRIX: 

PARAMETERS 

4-Methy lphenol 

N-Nitrosodi-n-Propylamine 

Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Bis(2-Chioroethoxy) Methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

4-Chloroanilme 

Hexachlorobutadiene 
4-Chloro-3-Methy lphenol 

Hexachlorocyclopentad~ene 

2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

2,6-Dinitrotoluene 

3-N~troanilme 

2,4-Dinitrophenol 

4-Nitrophenol 
Dibenzofuran 
2,4-Dirutrotoluene 

Diethylphthalate 
4-Chlorophenyl-PhenyI Ether 

4-Nitroaniline 

4,6-Dinltro-2-Methylphenol 

UNITS 

UGIKG 
UGIKG 

UGKG 
UGIKG 

UGIKG 

UGIKG 
UGIKG 

UGKG 

UGIKG 
UGIKG 
UGKG 
UGIKG 
UGKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 

UGKG 
UGIKG 

UGKG 
UGIKG 
UGIKG 
UGIKG 
UGIKG 
UGKG 
UGIKG 
UGIKG 
UGIKG 

UGKG 

PKCSED25B 
62404003 
06107196 
SLUDGE 

24000 u 1 
24000 u I 
24000 U I 
24000 U 

24000 U 

24000 U 

24000 u I 
24000 U 
24000 U 
24000 U 
24000 U 
24000 U 
24000 U 
24000 U 
24000 U 
120000 U 

24000 U 
120000 U 

24000 U 

24000 U 
120000 U 
120000 U 
120000 U 

24000 U 

24000 U 

24000 U 
24000 U 
120000 U 
120000 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7111196 

l0000000] 

660 

100000 

5200001 

10000000I 

i00000001 

3100000 

1200000 

4200000 

21000 
10000000 
7300000 
270000 

1 OOOOOOO 

1OOOOOOO 

0 

2100000 

1OOOOOOO 

0 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

100000 I 
100000 I 
10000 I 
50000 1 

10000 I 
100000 

I 

100000 

100000 

10000 
50000 

10000 

10000 

50000 

EFFECTS 
RANGE 

LOW 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

- 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 

PKCSEDZSA 
62404002 
06/07/96 
SLUDGE MATRIX: 

PARAMETERS UNITS 

N-Nitrosodlphenylarnine (1) 

4-Bromophenyl-Pheny lether 

Hexachlorobenzene 

Pentachlorophenol 

Phenanthrene 

Carbazole 
Di-n-Butylphthalate 

Butylbenzylphthalate 

3,3'-Dichlorobenzidine 

Bis(2-Ethylhexy1)Phthalate 

Di-n-Octylphthalate 

Dibenz(a,h)Anthracene 

Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 

Indeno(l,2,3-cd)Pyrene 

Benzo(g, h, 1)Perylene 

Acenaphthylene 

Naphthalene 

2-Methy lnaphthalene 

Acenaphthene 

Fluorene 

Anthracene 

Fluoranthene 

Pyrene 
Benzo(a)Anthracene 

Chrysene 
Benzo(a)Pyrene 

SEMI-VOLATILE TICS 

PKCSEDZSB 
62404003 
06/07/96 
SLUDGE 

UGIKG 22000 U 24000 U 600000 100000 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

UGIKG 

UGKG 

UGIKG 

UGIKG 

UGKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGKG 

UG/KG 
UGKG 

UGlKG 
UGIKG 

UGIKG 

UGIKG 

UGKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 
UGIKG 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

22000 U 

122000 U 

1110000 U 

147000 

22000 U 
22000 U 

22000 U 

22000 U 

12000 J 

22000 U 

22000 U 

5000 J 

2500 J 

22000 U 

2900 J 

22000 U 

22000 U 

22000 U 

28000 

22000 U 

25000 

29000 

48000 

12000 J 

21000 J 

7900 J 

EFFECTS 
RANGE 

LOW 
(ERL) 

Guidelines 
from 

Long et. al. 

24000 U 

124000 u ( 
1120000 U 
42000 

24000 u I 
124000 u I 
24000 u I 
24000 U 

9900 J 

24000 u I 
24000 u I 
11000 J 

24000 u / 
24000 U 

4100 J 

24000 U 

24000 u I 
24000 U 

1110000 I 

24000 U 

51000 

95000 

78000 

22000 J 

34000 
9600 J 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

2000 

24000 

0 

10000000 

10000000 

6000 

210000 

10000000 

0.66 

4000 

4000 

1000 

0 

4200000 

10000000 

10000000 

10000000 

10000000 

10000000 

4000 

40000 
660 

100000 I 
100000 I 

100000 I 
100000 I 
100000 I 
100000 

100000 1 
100000 I 
50000 

500000 1 
500000 1 

100000 I 
100000 I 
100000 

100000 I 
1000ClO 

100000 

500000 

500000 
100000 

240 

160 

70 

16 I 

19 

85.3 

600 

665 

26 1 

3 84 
430 

1500 

2100 

670 

500 

540 

1 100 

5 100 

2600 

1600 

2800 
1600 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 

PKCSED25A 
62404002 
06107196 
SLUDGE MATRIX: 

PARAMETERS 

Dimethyl Naphthalene Isomer 

Naphthalene, 2,3,6-Trimethyl- Isomer 

Phenanthrene, 2,5-Dimethyl- Isomer 

Trimethyl Naphthalene Isomer 

Unknown Alkane 

Unknown Aromatic 
Unknown Pah 

Cyclohexane, 1,2,4-Trimethyl- Isomer 
- 

Naphthalene, Decahydro-, Isomer 

Unknown 
Unknown Cycloalkane 

Anthracene, 9-Methyl- Isomer 

Phenanthrene, 2,3-Dimethyl- Isomer 

Phenanthrene, 3,6-Dimethyl- Isomer 

Benzene, 1,2,3-Trimethyl- Isomer 

Cyclohexane, 1,1,2-Tr~methyl- Isomer 

Cyclohexane, 1,3-Dimethyl-, Isomer 

Tetramethyl Benzene Isomer 
PESTICIDESIPCB ' s 

alpha BHC 

beta BHC 

delta BHC 

gamma BHC 

Heptachlor 

Aldrin 
Heptachlor epoxlde 

Endosulfan I 

Dieldrin 

UNITS 

UGlKG 

UGKG 

UGIKG 

UGKG 

UGKG 

UGKG 
UGlKG 

UGIKG 

UGIKG 

UGKG 

UGKG 

UGIKG 

UGlKG 

UGKG 

UGIKG 

UGIKG 

UGlKG 

UGlKG 

UGIKG 
UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 
UGlKG 

PKCSED25B 
62404003 
06107196 
SLUDGE 

4000 J 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

4000 J 
pp 

4000 J 

4000 J 
4000 J 

4000 J 
4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

4000 J 

37 U 

37 U 

250 
37 U 

37 U 
37 U 

37 U 

37 U 

860 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

98000 J 

120000 J 

140000 J 

310000 J 

240000 J 

100000 J 

86 
41 U 

41 U 

41 U 

41 U 

41 U 

141 U 
141 U 

3 10 

EFFECTS 
RANGE 

LOW 
(ERL) 

Guidelines 
from 

Long et. al. 

0 

0 

0 

0 

650 
170 

0 
180 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

-- 

50000 

50000 

50000 
50000 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 

PKCSED25A 
62404002 
06107196 

SLUDGE 

550 

74 U 

74 U 

1300 

190 

150 

370 U 

74 U 

74 U 

400 
520 

1500 U 

740 U 

740 U 

MATRIX: 

PARAMETERS 

4,4'-DDE 

Endrin 

Endosulfan II 
4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 
Endrin Aldehyde 

alpha-Chlordane 
gamma-Chlordane 

Toxaphene 

Aroclor- 10 16 

Aroclor- 1221 

UNITS 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

U G K G  
U G K G  

U G K G  

UGIKG 

U G K G  
U G K G  

PKCSED25B 
62404003 
06107196 
SLUDGE 

410 
81 U 

81 U 

1100 
23 J 

81 U 

410 U 

81 U 
81 U 

120 

120 
1600 U 

810 U 

810 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

9000 

3 10000 
6200000 

12000 

90001 

5200000 

200 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

50000 

50000 
I 

50000 

500000 1 
50000 

50000 

EFFECTS 
RANGE 

LOW 
(ERL) 

Guidelines 
from 

Long et. al. 

I 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 
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CLIENT ID: 
LAB ID: 

PKCSED2SA 
62404002 
06/07/96 

SLUDGE 

740 U 

740 U 

740 U 

740 U 

740 U 

19300 
18.5 B 

629 

965 

1.2 B 

5.6 
13500 

449 

86.4 

1500 

6620 

2090 

273 

3250 

21.9 

5.6 

3580 

4.7 

259 

1530 
13.2 
189000 

SAMPLING DATE: 
MATRIX: 

PARAMETERS 

Aroclor-1232 

Aroclor-1242 

Aroclor- 1248 

Aroclor-1254 

Aroclor- 1260 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Magnesium 

Manganese 

Nickel 

Potassium 

Selenium 

S~lver 

Sodlum 

Thalllum 

Vanadium 

Z~nc 
Mercury 

Iron 

UNITS 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 
MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGIKG 

MGlKG 

MGIKG 

MGIKG 

MGlKG 

MGlKG 

MGlKG 
MGIKG 
MGIKG 

PKCSED25B 
62404003 
06/07/96 
SLUDGE 

1810 U 

1810 U 

1810 U 

1810 U 

810 U 

15900 
2.6 B 

99.9 

162 

1.2 

12 

5420 
534 

15 

729 

6520 

1290 

79.9 

3730 

3.4 

9.9 

2830 

1.4 B 

132 

837 
7.7 
50500 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

0 

0 
340 

20 

470001 

1 

100 
0 

0 

0 

600 

0 

0 

2400 

0 

3 100 

4100 

0 

2 

7 100 

1500 
270 

0 

Impact to 
Ground Water 
Soil Cleanup 

Criteria 

I 

EFFECTS 
RANGE 

LOW 
(ERL) 

Guidelines 
from 

Long et. al. 

I 

8.2 

1.2 

81 

34 

20.9 

1 

150 
0.15 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

70 

9.6 

370 

270 

51.6 

3.7 

410 
0.71 
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CLIENT ID: 
LAB ID: 

EFFECTS 

Soil Cleanup MEDIAN 
Criteria (ERM) 

PKCSED25A 
62404002 

SAMPLING DATE: 06/07/96 
MATRIX: 1 SLUDGE 

Lead 

Guidelines Guidelines 

06/07/96 
SLUDGE 

PARAMETERS 

Page 40 

PKCSEDZSB 
62404003 

Soil Cleanup 
Criteria 7/11/96 

UNITS 

MGIKG 

Non-Residential 
'Direct Contact 

11600 4860 600 
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62404008 62404009 62404010 Direct Contact Ground RANGE LOW RANGE 
SAMPLING DATE: 06/07/96 06/07/96 06/07/96 Soil Cleanup Water (ERL) MEDIAN 

SLUDGE SLUDGE SLUDGE Criteria 7/11/96 Soil Cleanup (ERM) 

PARAMETERS UNITS Criteria Guidelines 
from Guidelines 

Long et. al. from 
Long et. al. 

VOLATILES 

Chloromethane UGKG 6500 U 34000 U 38000 U 1000000 

Bromomethane 

Vlnyl Chloride 

Chloroethane 

UGlKG 

UGIKG 

UGIKG 

6500 U 

6500 U 
6500 U 

Acetone 

Carbon Disulfide 

1,l-Dichloroethene 

1,l-Dichloroethane 

1,2-Dichloroethene(tota1) 

Chloroform 

1.2-Dichloroethane 
2-Butanone 
1 , 1 , 1-Trichloroethane 
Carbon Tetrachloride 

Bromodichloromethane 

1,2-Dichloropropane 

cis-1,3-Dichloropropene 

Trlchloroethene 
Dibromochloromethane 

1,1,2-Trichloroethane 

Benzene 
Trans-1,3-Dichloropropene 

Bromoform 
4-Methy I-2-Pentanone 

2-Hexanone 

3400 U 
U 

3400 U 
3400 U 
3400 U 

3400 U 

3400 U 
3400 U 
6500 U 
3400 U 
3400 U 

3400 U 
3400 U 

3400 U 
3400 U 
3400 U 
3400 U 

3400 U 

3400 U 
3400 U 
6500 U 
6500 U 

UGIKG 

UGKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 

UGIKG 
UGlKG 

UGlKG 
UGIKG 
UGlKG 
UGIKG 

UGIKG 

UGIKG 
UGIKG 
UGIKG 
UGIKG 

34000 U 

34000 U 
34000 U 
18000 U 
1 34000 U 

18000 U 

18000 U 
18000 U 

18000 U 

18000 U 
18000 U 
34000 U 
18000 U 
18000 U 

18000 U 
18000 U 

18000 U 

18000 U 
18000 U 
18000 U 

18000 U 

18000 U 
18000 U 
34000 U 
34000 U 

38000 U 

38000 U 

38000 'U 

19000 U 
38000 U 

19000 U 

19000 U 

19000 U 
19000 U 

19000 U 
19000 U 
38000 U 
19000 U 

19000 U 

19000 U ] 
19000 U 

19000 U 

19000 U 

19000 U 

19000 U 1 
19000 U 

19000 LI 

19000 U 
38000 U 
38000 U 

1000000 

7000 

1000 

loo00 

210000 

1 OOOOOO 

150000 

1 OOOOOO 

28000 
24000 

1000000 
1 0 0 0 0  

4000 

46000 

43000 

5000 

54000 

loo0000 

420000 

13000 

5000 

370000 
1000000 

1000 I 
100000 I 

10000 

1000 

50000 1 
lo00 
lo00 

50000 
50000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 
50000 

I 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED27A 
62404008 
06107196 

SLUDGE 

3400 U 

13400 U 

13400 U 

8300 

24000 

3400 U 

25000 

PARAMETERS 

Tetrachloroethene 

Toluene 

1,1,2,2-Tetrachloroethane 

Chlorobenzene 

Ethy lbenzene 

Styrene 

Total Xylenes 

UNITS 

UGKG 

UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGIKG 

UGlKG 

PKCSED27B 
62404009 
06107196 
SLUDGE 

118000 U 

118000 U 

118000 U 

18000 U 

71000 

118000 U 

1490000 

VOLATILE TICS 
Methyl Propyl Benzene Isomer 
Unknown Alkane 

Unknown Aromatic 

Unknown Cycloalkane 

Unknown Hydrocarbon 

Cyclohexane, 1,2-Dimethyl-, Trans- 

Cyclohexane, Methyl- 
Ethylmethyl Benzene Isomer 

120000 J 

370000 J 

1200000 JN 

600000 J 

370000 JN ---- 
630000 J 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 

28000 U 
28000 U 

- 
PKCSED27C 

62404010 
06/07/96 
SLUDGE 

19000 U 

35000 

19000 U 

19000 U 

48000 

19000 'U 

330000 

UGIKG 
UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

840000 J 

340000 J 1 

1 
340000 JN 

380000 J 

470000 J 1 
500000 J 

31000 U 

31000 U 

31000 U 

31000 U 

- 31000 U 

31000 U 

31000 U 
31000 U 

86000 J 

140000 J 

320000 J 

380000 JN 

160000 J 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

6000 ( 
1000000 I 

70000 

680000 

1 000000 

970001 

1000000I 

27000 U 

27000 U 

27000 U 

27000 U 

-- 27000 U 

27000 U 

27000 U 
27000 U 

UGIKG 

0 

10000000 

3000 

5200000 

10000000 

10000000 

10000000 

10000000 
10000000 

Ethyl Dimethyl Benzene Isomer 

Trimethyl Benzene Isomer 

SEMI-VOLATILES 

Phenol 
Bu(2-Ch1oroethyl)Ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

500000 1 
1000 I 
1000 1 
1OOOOO I 
1OOOOO I 
10000 I 

UGIKG 1 
UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGIKG 

UGIKG 

50000 

1 0000 

1 0000 
100000 

1 00000 

50000 

- 

-- 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

1,2-Dichlorobenzene 

2-Methylphenol 
2,2'-Oxybis(1 -Chloropropane) 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

UGIKG 

UGIKG 
UGlKG 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED27A 
62404008 
06/07/96 
SLUDGE 

27000 U --- 
27000 U 
27000 U 

27000 U 

27000 U 
27000 U 
27000 U 

27000 U 
27000 U 

27000 U 

27000 U 
27000 U 

27000 U 
27000 U 

27000 U 
140000 U 
27000 U 

140000 U 

27000 U 

27000 U 

140000 U 

140000 U 

140000 U 

11000 J 

27000 U 
7900 J 

27000 U 
140000 U 

PARAMETERS 

4-Methylphenol 

UNITS 

UGlKG 

PKCSED27B 
62404009 
06107196 
SLUDGE 

28000 U 
28000 U 
28000 U 

28000 U 
28000 U 

28000 U 
28000 U 

28000 U 
28000 U 

28000 U 
28000 U 

28000 U 
28000 U 

28000 U 
28000 U 

140000 U 
28000 U 

140000 U 

28000 U 
28000 U 

140000 U 
140000 U 

140000 U 

28000 U 

28000 U 
28000 U 
28000 U 
140000 U 

N-Nitrosodi-n-Propylamine 
Hexachloroethane 

Nitrobenzene 

Isophorone 

2-Nitrophenol 

2,4-Dimethylphenol 

Bis(2-Chloroethoxy) Methane 

2,4-Dichlorophenol 

1,2,4-Trichlorobenzene 

4-Chloroaniline 
Hexachlorobutadiene 
4-Chloro-3-Methy lphenol 

Hexachlorocyclopentadtene 
2,4,6-Trichlorophenol 

2,4,5-Trichlorophenol 

2-Chloronaphthalene 

2-Nitroaniline 

Dimethylphthalate 

2,6-Dinitrotoluene 

3-Nitroaniline 

2,4-Dinitrophenol 

4-Nitrophenol 

D~benzofuran 

2,4-Dinitrotoluene 

Diethylphthalate 
4-Chlorophenyl-Phenyl Ether 

4-N~troanilme 

PKCSED27C 
62404010 
06/07/96 
SLUDGE 

31000 U 
31000 'J - 

31000 U 

31000 U 
31000 U 

31000 'U 
31000 U 

31000 U 

31000 U 

31000 U 
31000 U 
31000 U 
31000 U 
31000 U 

31000 U 
160000 U 
31000 U 

160000 U 
31000 U 

31000 U 

160000 U 
160000 U 

160000 U 

66000 

31000 U 
31000 U 
31000 U 
160000 U 

UGlKG 
UGlKG 

UGlKG 
UGlKG 

UGlKG 

UGlKG 

UGlKG 
UGlKG 

UGlKG 

UGIKG 
UGlKG 
UGIKG 
UGIKG 
UGlKG 
UGIKG 
UGlKG 

UGlKG 

UGlKG 
UGlKG 

UGIKG 

UGIKG 

UGIKG 

UGlKG 

UGIKG 

UGlKG 
UGlKG 
UGlKG 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

10000000 
6 60 

1 00000 

520000 

1 0000000 

10000000 

3100000 

1200000 

4200000 

21000 
10000000 
7300000 

270000 

10000000 

1 0000000 

0 

2100000 

10000000 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

1 00000 

100000 

10000 

50000 

1 0000 

1 00000 

100000 

100000 
10000 

50000 

10000 

10000 I 
50000 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

-- 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED27A 
62404008 
06/07/96 

SLUDGE 

140000 U 

--- 

PARAMETERS 

4.6-Din~tro-2-Methylphenol 

UNITS 

UGKG 

3.3 '-Dichlorobenzidine 

Bis(2-Ethylhexy1)Phthalate 

Di-n-Octylphthalate 

PKCSED27B 
62404009 
06/07/96 

SLUDGE 

140000 U 

UGIKG 
UGIKG 

UG/KG 

PKCSED27C 
62404010 
06/07/96 

SLUDGE 

160000 U 

27000 - U 
22000 J 
27000 U 

UGlKG 

UG/KG 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

0 

2800 J 

27000 U - 
27000 U 
27000 U 
27000 U 

28000 

120000 
14000 J 

25000 -- J 

64000 
11000 J 

9000 J 
17000 J 

5300 J 

9700 J 

3400 J 

27000 U 

Indeno(l,2,3-cd)Pyrene 
Benzo(g,h, 1)Perylene - 
Acenaphthylene 

28000 U 

28000 U 
28000 U 

UG/KG 
UGlKG 

UGIKG 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

12000 J 

3100 J 

2900 J 
4200 J 

28000 U 
220000 

ppp--p- 

720000 E 
36000 
110000 
170000 
53000 

34000 
56000 

25000 J 

48000 

14000 J 
28000 U 

31000 U 

31000 - 1 J 
3 1000 U 

UGIKG 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

8000 J 

31000 U 
pp 

31000 U 
31000 U 

31000 U 
160000 
540000 E 
3 1000 U 
130000 
99000 
21000 J 

17000 J 

3 6000 

15000 J 

24000 J 

9900 J 
31000 U 

2-Merhy lnaphthalene 
Acenaphthene 
Fluorene 
Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)Anthracene 

Chry sene 
Benzo(a)Pyrene 
D~benz(a, h)Anthracene 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

6000 
210000 

1 0000000 

UGIKG 
UGlKG 
UGlKG 
UGlKG 
UG/KG 

UGIKG 
UG/KG 

UGIKG 

UG/KG 

UG/KG 
UGlKG 

100000 
100000 
100000 

4000 

4000 
4000 

0 

- 

4200000 

- 

10000000 
10000000 

0 
10000000 
10000000 

1OOOOOOO 

4000 

40000 

660 
660 

100000 

1 OOOOO 
50000 
500000 
500000 

100000 

100000 
100000 
100000 

100000 

100000 

500000 

500000 
100000 

160 
70 
16 
19 
240 

85.3 
600 
665 

261 

384 

430 

2100 
670 
500 
540 
1500 
1100 

5 100 
2600 

1600 

2800 

1 600 
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CLIENT ID: 
LAB ID: 

PKCSED27A 
62404008 
06107196 

SLUDGE 

79000 J 

59000 J 

86000 J 

140000 J 

54000 J 

320000 J 

46000 J 

60000 J 

47000 J 

180 U 

180 U 

180 U 

180 U 

180 U 

180 U 

180 U 

180 U 

SAMPLING DATE: 
MATRIX: 

PARAMETERS 

SEMI-VOLATILE TICS 

D~methyl Naphthalene Isomer 

Naphthalene, 2,3,6-Trimethyl- Isomer 

Phenanthrene, 2,5-D~methyl- Isomer 

Trimethyl Naphthalene Isomer 

Unknown Alkane 

Unknown Aromatic 

Unknown Pah 

Cyclohexane, 1,2,4-Trimethyl- Isomer 

Naphthalene, Decahydro-, Isomer 

Unknown 
Unknown Cycloalkane 
Anthracene, 9-Methyl- Isomer 

Phenanthrene, 2,3-D~methyl- Isomer 

Phenanthrene, 3,6-Dimethyl- Isomer 

Benzene, 1,2,3-Trimethyl- Isomer 

Cyclohexane, 1,1,2-Trimethyl- Isomer 

Cyclohexane, 1.3-Dimethyl-, Isomer 

Tetramethy 1 Benzene Isomer 

PESTICIDESIPCB's 

alpha BHC 

beta BHC 

delta BHC 

gamma BHC 

Heptachlor 

Aldrin 

Heptachlor epox~de 

Endosulfan I 

UNITS 

UGlKG 

UGlKG 

UGIKG 

UGIKG 

UGKG 

UGIKG 

UGIKG 

UGJKG 

UGIKG 

UGKG 

UGIKG 
UGIKG 

UGIKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

PKCSED27B 
62404009 
06107196 
SLUDGE 

120000 J 

230000 J 

130000 J 

370000 J 

300000 J 

130000 J 

130000 J 

120000 J 

190 U 

190 U 

170 J 

190 U 

120 J 

190 U 

190 U 

190 U 

PKCSED27C 
62404010 
06107196 
SLUDGE 

840000 5 1 

340000 J I 

- 

52 U 

52 U 

52 U 

36 J 

52 U 

28 J 

26 J 

52 U 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

0 

0 

0 

0 

650 
170 

0 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

50000 

50000 

50000 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 



TABLE 3: SUMMARY OF' ANALYTICAL KESUL'I'S, PHAsL 2 SEULMENT IN VESTltiKrION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayonne, New Jersey 
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CLIENT ID: 
LAB ID: 

PKCSED27A 
62404008 
06/07/96 
SLUDGE 

360 U -- 

1360 U 

1360 U 

360 U 

1900 

410 

360 U 

1800 U 

360 U 

93 J 

170 J 

310 

7200 U 

3600 U 

3600 U 

3600 U 

3600 U 

3600 U 

3600 U 

3600 U 

13700 

2.7 B 

170 

-- 412 
1 B 

10.8 

6220 

SAMPLING DATE: 
MATRIX: 

PARAMETERS 

Dieldrin 

4,4'-DDE 

Endrin 

Endosulfan I1 

4,4'-DDD 

Endosulfan sulfate 

4,4'-DDT 

Methoxychlor 

Endrin ketone 

Endrin Aldehyde 

alpha-Chlordane 

gamma-Chlordane 

Toxaphene 
Aroclor-10 16 

Aroclor- 122 1 

Aroclor-1232 

Aroclor-1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor-1260 

METALS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

UNITS 

UGIKG 

UGKG 

UGlKG 

UGlKG 

UGKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGlKG 

UGIKG 

UGlKG 

UGIKG 

UGlKG 

UGKG 

UGlKG 

UGlKG 

UGlKG 

MGlKG 

MGlKG 

MGlKG 

MGlKG 

MGlKG 
MGlKG 

MGlKG 

PKCSED27B 
62404009 
06107196 
SLUDGE 

380 U 

PKCSED27C 
62404010 
06/07/96 
SLUDGE 

160 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

180 
12100 

380 U 

380 U 

3200 

380 U 

140 J 

1900 U 

380 U 

380 U 

62 J 

190 U 

7600 U 

3800 U 

3800 U 

3800 u 
3800 U 

3800 U 

3800 u 
3800 U 

19100 

3.6 B 

131 

237 

1.3 B 

8.2 

5660 

9 a  
3 10000 

6200000 1 
120001 

9000 

5200000 

200 

0 

0 

340 

20 

47000 

64 J I 
100 U 

100 U I 
150 
15 5 1 
41 J 
520 U 

100 U 

100 U 

27 J 

52 U 

2100 U 

1000 U 

1000 U 

1000 u 
1000 U 

1000 U 

1000 u 
1000 U 

28600 

8.2 B 

282 

150 --- 
2 
3.7 

3560 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

50000 1 
50000 1 
50000 1 
50000 

500000 

50000 

50000 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

1 
100 

0 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

8 2 70 

1 2  9 6 



TABLE 3: SUMMARY OF ANALYTICAL RESULTS, PHASE 2 SEDIMENT INVESTIGATION 
Platty Kill Canal Phase 2 Sediment Investigation 
Bayome Industries, Inc. 
Bayome,  New Jersey 

NOTES: U - Indicates that the compound was analyzed for but not detected. 
J - This qualifier indicates an estimated concentration. This qualifier is used (1) when estimating a concentration for tentatively identified compounds where a 1:l response is assumed, (2) when 

the mass spectral and retention time data indicate the presence of a compound that meets the volatile and semivolatile GCMS identification criteria, and the result is less than the CRQL or PQL 
but greater than zero, and (3) when the retention time data indicate the presence of a compound that meets the Pesticide/Aroclor identification criteria, and the result is less than the CRQL or 
PQL but greater than zero. 

B - This qualifier is used when the analyte is found in a method blank as well as the sample. It indicates possible sample contamination and warns the user to use caution when applying the results 
of this analyte. 

E - Exceeds calibration range. 
N - Indicates presumptive evidence of a compound. This qualifier is only used for tentatively identified compounds, where the identification is based on a mass spectral library search. It is applied 

to all tentatively identified compound results. For generic classification of a tentatively identified compound, such as chlorinated hydrocarbon, the N code is not used. 
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CLIENT ID: 
LAB ID: 
SAMPLING DATE: 
MATRIX: 

PKCSED27A 
62404008 
06/07/96 

SLUDGE 

420 

16.8 

1190 

6730 

274 

110 

3670 

3.4 
8 

PARAMETERS 

Chrorn~urn 

Cobalt 

Copper 

Magnesium 

Manganese 

Nickel 

Potasslum 

Selenium 

Silver 

UNITS 

MGIKG 

MGIKG 

MG/KG 

MGlKG 

MGIKG 

MGIKG 

MG/KG 

MGIKG 
MGIKG 

PKCSED27B 
62404009 
06/07/96 
SLUDGE 

358 

12 B 
62 8 

8250 

324 

52.1 

4900 

4.1 

7.8 

PKCSED27C 
62404010 
06/07/96 
SLUDGE 

318 

12.5 B 
420 

7660 

288 

46 7 
4670 

11.9 

4 6 

Non-Residential 
Direct Contact 
Soil Cleanup 

Criteria 7/11/96 

0 

0 

600 

0 

0 

2400 

0 
3 100 
11 100 

Impact to 
Ground 
Water 

Soil Cleanup 
Criteria 

EFFECTS 
RANGE LOW 

(ERL) 

Guidelines 
from 

Long et. al. 

81 

34 

20.9 

1 

EFFECTS 
RANGE 

MEDIAN 
(ERM) 

Guidelines 
from 

Long et. al. 

370 

270 

51 6 

3 7 





B A Y O N N E  INDUSTRIES,  I N C .  
2 5 0  EAST 22ND ST. P.O. BOX 67 BAYONNE.NEWJERSEYO~OO~ 

September 26,2001 

Mr. Michael S. Kenney, Case Manager 
New Jersey Department of Environmental Protection 
Division of Responsible Party Site Remediation 
Bureau of State Case Management 
40 1 East State Street, CN 028 
Trenton, New Jersey 08625-0028 

PHONE: (20 1 437-2200 
MAIN OFFICE FAX: ( 2 0  1) 3 3 9 4 6 3 7  
EXECUTIVE FAX: (20  1 339-4704 

Re: Bayonne Industries, Inc., City of ~ a ~ o h e ,  Hudson County, New Jersey 
Technical Modifications to the Platty Kill Canal, Hot Spot Delineation 

 ear Mr. Kenney: 

The March 2001 estimate of contaminated sediment in the Platty Kill Canal of 
7350 cubic yards has been increased to 7488 cubic yards. The increase in volume is due 
primarily to incorporation of arsenic and lead concentrations in the sediment. A drawing 
presenting these findings is attached for your review. 

Four copies of the revised map and summary table of the sludge analysis are 
enclosed for your use and distribution to the NJDEP case team and Mr. Walters, Case 
Manager for ExxonMobil. If this final draft version is acceptable, we will incorporate it 
into the Remedial Action Work Plan to be developed for the Platty Kill Canal. 

Should you have any questions, please feel free to contact me. 

Sincerely yours, 

Mr. George M. Bress PE 
Project Manager 

Encl. 

cc: Mr. Rusty Walker, IMTT 
Dr. Robert C. Weaver, IMTT 
Mr. R. Fisette, IMTT (wlo attachments) 
Mr. R. Scerbo, ExxonMobil 
Mr. A. Cozzi, Bluestone 

C:\Bluestone\PROJECTS\IMTTUmt02pkc\letter-hot spot revisions- 2.doc 



TABLE 1: FACTOR TOTAL FOR SLUDGE SAMPLES COLLECTED FROM THE PLATTY KILL CANAL 
BAYONNE INDUSTRIES, INC., BAYONNE, NEW JERSEY 

EMI-VOLATILES (UGIKG) 

Page 1 of 2 



TABLE 1: FACTOR TOTAL FOR SLUDGE SAMPLES COLLECTED FROM THE PLATTY KILL CANAL 
BAYONNE INDUSTRIES, INC., BAYONNE, NEW JERSEY 

FACTOR TOTAL 

NOTES 

ND : Compound was not detected 
NP : No Proposed Cleanup level available 
NA : Not Analyzed 

: Parameters are above the NJDEP Soil Cleanup Criteria 
NRDCSC: Non Residential Direct Contact Soil Cleanup Criteria 
IGWSCC : Impact to Ground Water Soil Cleanup Criteria. 
* Concentration factors were calculated by dividing the concentration of a specific compound exceeding the NJDEP Criteria by the corresponding criteria. 
All factors exceeding the NJDEP IGWSCC or NRDSCC for As or Pb were added to obtain the FACTOR TOTAL. 

Page 2 of 2 





James E. McGreevey 
Governor 

CERTIFIED 'MAIL 
RETURN RECEIPT REQUESTED 

Department of Environmental Protection 

George M. Bress, P.E. 
MIT-Bayonne 
250 E 22nd St 
Bayonne, Tg 07002 

Division of Water Quality 
P.O. Box 029 Trenton, NJ 08625-0029 

Phone: (609) 292-4860 
Fax: (609) 984-7938 

Re: Draft Surface Water Renewal Permit Action 
Category: B -.Industria Wastr 
W D E S  Permit No: NT0002089 4 

Bradley M. Campbell 
Commissioner 

DEC 3 LJ 2 ~ 1  

Bayonne City, Hudson County "%$& 4 -., .>. 3 .  
* ,* .'. 

. .  . 
Dear Permittee: 

Enclosed is a draft New Jersey Pollutant Discharge Elimination System (NJPDES) permit action identified above 
which has been issued in accordance with N.J.A.C. 7: 14A. 

Notice of this draft permit action will appear in the Jersey Jd and in the December 24,2002 DEP B d h m .  The 
DEP Bulletaz is available on the internet at http://www.state.nj.us/dep/bdetin or by contacting the DEP 
Document Distribution Center at (609) 777-4398. En accordance with N.J.A.C. 7: 14A-15.10(c) li, the public 
coqrnent period will close thuty days after its appearance in the newspaper. 

As detailed in the DEP B&m and aforementioned newspaper written comments or a request that the Department 
hold a non-adversaria public hearing on the draft document must be submitted in writing to Pilar Patterseon, Chief, 
Bureau of Point Source Permitting Region 2, P.O. Box 029, Trenton, NJ 08625 by the close of the public comment 
period. All persons, including the applicant, who believe that; any condition of this draft document is inappropriate 
or that the Depafiment's tentative decision to issue this draft document is inappropriate, must raise all reasonable 
arguments and factual grounds supporting their position, including all supporting materials, during the public 
comment period. 

The NJDEP will respond to all sigmficant and timely comments upon issuance of the final document. The 
permittee and each person who has submitted written comments will receive notice of the NJDEP's final decision to 
issue, revoke, or redraft the document. - 
If you have questions or comments regarding rhe draft acGon, please contact Robert Hall at (609) 292-4860. 

Enclosures 
c: Permit Distribution List 
Mastertile #: 14888; PI #: 46319 

Sincerely, 

/ Melisse Carasia Auriti, Supervisor 
Bureau of Point Source Permitting - Region 2 

New Jersey is on Equal Opporrunity Employer 
Recycled Paper 



New Jersey Department of Environmental Protection 
Division of Water Quality 

Bureau of Point Source Permitting Region 2 

Notice is hereby given that the New Jersey Department of Environmental Protection (NJDEP) proposes to renew 
the New Jersey Pollutant Discharge Elimination System (NJPDES) Discharge to Surface Water @SW) Permit 
NJ0002089 in accordance with N.J.A.C. 7: 14A- 1 et seq., and by authority of the Water Pollution Control Act at 
N.J.S.A. 58: 10A-1 et seq., for the following discharge: 

Auplicant or Permittee 

m-BAYONNE 
250 EAST 22ND ST 
Bayonne, NJ 07002 

IM'IT-BAYONNE 
250 EAST 22ND ST 
Bayonne, Hudson County, NJ 07002-0000 

The existing facility discharges treated stormwater, wastewater resulting from groundwater remediations, and 
industrial wastewater associated with the storage and distribution of chemicals and refined petroleum prodi~cts 
into the Kill Van Kull, classified as SE-3 waters. The Kill Van Kull is located within the Newark BayKill Van 
KulVUpper NY Bay Basin and is a tributary to the New York Bay. The existing facility has a long-term average 
flow value of 0.593 million gallons per day (MGD) for DSN 001 and 0.21 MGD for DSN 002. This action 
proposes effluent limitations based on a flow of 2.18 MGD for DSN 001. 

This draft renewal permit includes authorization to discharge additional treated groundwater from the Platty Kill 
PondfCanal through DSN 002. Outfall DSN 002 is being relocated from the north end of the Platty Kill Canal to 
the Kill Van Kull. 

Modification provisions as cited in the permit may be initiated in accordance with the provisions set forth in Part 
IV and upon' written notification from the Department. 

A draft NJPDES permit renewal has been prepared for this facility based on the administrative record filed at the 
NJDPP, 401 East State Street, Trenton, New Jersey 08625. Copies of the draft document are obtainable, for a 
nomhal eharge, and the administrative record is available for inspection by appointment only, Monday through 
Friday. If you are interested in scheduling an appointment or requesting specific information regarding the draft 
document, contact Robert Hall of the Bureau of Point Source Permitting Region 2 at (409) 292-4860. 

Written comments or a request that the Department hold a non-adversarial public rearing on  the draft document 
must be submitted in writing to Pilar Patterson, Chief, or Attention: Comments on Public Notice NJ0002089, 
Bureau of Point Source Permitting Region 2, P.O. Box 029, Trenton, NJ 08625 by the close of the public i 
comment period, which closes thirty calendar days after publication of this notice in the newspaper. All persons, 1 
including the applicant, who believe that any condition of this draft document is inappropriate or that 
Department's decision to issue this draft document is inappropriate, must raise all reasonable argumentsand 
factual grounds supporting their position, including all supporting materials, during the public comment pebd. - 
The NJDEP will respond to all significant and timely comments upon issuance of the final docum. The 
permittee and each person who has submitted written comments will receive notice of the Departmays perlmit 
decision. 



NJ0002089 

DSW Major 

Bayonne, NJ ,07002 

Hudson 
Bureau of Point 
Source Permitting 

I Region 

NY Bay 
DSN 002: Kill Van Kull 

DSN 001: SE-2 
DSN 002: SE- 3 

Newark BayKill Van Kull/Upper 

0.593 million gallons per day (MGD) for DSN 001 and 0.21 MGD for DSN 
002 of treated industrial wastewater, stormwater, and remediated groundwater 
to the Kill Van Kull. 

The renewal permit will allow discharge of treated stormwater and groundwater 
from the Platty Kill Pond and Platty Kill Canal. Outfall DSN 002 is being 
relocated from the north end of the Platty Kill Canal to the Kill ~ a r i  Kull. 

I ! ! 
- - I NYBay I 



Fact Sheet 
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NJPDES # : NJ0002089 

New Jersey Departrnent of Environmental Protection 
Division of Water Quality 

Bureau of Point Source Permitting Region 2 

Masterfile #: 14888 PI#: 46319 

This fact sheet sets forth the principle facts and the significant factual, legal, and policy considerations exanlined 
during preparation of the draft permit. This action has been prepared in accordance with the New Jersey Water 
Pollution Control Act and its implementing regulations at N.J.A.C. 7:14A-1 et seq. - The New Jersey Pollutant 
Discharge Elimination System. 

PERMIT ACTION: Surface Water Renewal Permit Action 

The permittee has applied for a New Jersey Pollutant Discharge Elimination System (NJPDES) Surface Water 
Renewal Permit Action through all application dated 08/06/2002. 

The permittee has requested the following modifications to the permit: 

1. Authorization to discharge reinediated stonnwater and groundwater from the Platty Kill Pond and Platty Kill 
Canal at the Westside Wastewater Treatment Plant in order to remove the water for closure of the pond and 
canal. 

2. Relocation of the discharge from DSN 002 from the north end of the Platty Kill Canal to the Kill Van Kull. 
C 

The Department has deenied the existing limitations as sufficient for the new receiving water. New 
monitoring is being imposed for inetals to determine if any new limitations for those metals are needed. 

* 

0 Name and Address of the Applicant: Name and Address of the FacilitylSite: 

IMTT-BAYOWE. IMTT-BAYONNE 
250 E 22ND ST 250 E 22ND ST 
Bayonne, NJ, 07002 Bayonne, Hudson County, NJ, 07002-0000 
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NJPDES # : NJ0002089 

Discharge Location Information: 

A copy of the appropriate section of a USGS quadrangle map indicating the location of the facility and discharge 
point(s) is included towards the end of this Fact Sheet. 

Outfall Des i~na tor :  DSN 001 

York Bay 
Via : Outfall pipe 

Classification: SE-2 
Latitude: 40" 39' 17.2" 

Longitude: 74" 05' 12.3" 
County: Hudson 

Municivalitv: Bavonne 

Receiving River Basin: Newark BayKill Van KulllUpper 
NY Bay 

WMA(a): 07 
Watershed: Newark BayKill Van KulllUpper 

NY Bay 
Subwatershed: Upper NY Bay / Kill Van Kull 

HUC 14 (c): 02030104010030 

1 I Characteristics: 

Outfall Desiglnator: DSN 002 (Relocation) 

Via : Outfall pipe (proposed 
relocation) 

Classification: SE-3 
Latitude: 40" 39' 04" 

Longitude: 74" 06' 26" 
- * County: Hudson 

Receiving River Basin: Newark BayKill Van KulllUpper 
NY Bay 

WMA (a): 07 
Watershed: Newark BayKill Van KullIUpper 

NY Bay 
Subwatershed: Upper NY Bay / Kill Van Kull 

HUC 14 (c): 02030104010030 

I I Characteristics: - I 
Footnotes: 
(a) WMA = Watershed Management Area 
@) The 75 percentile flow is defined as the flow which is exceeded 75 percent of the time for the appropriate "period of 

record" as determined by the United States Geological Survey (USGS). 
(c) HUC 14 = 14 digit Hydrologic Unit Code 
(d) Please refer to Section 6 for the specific stream design low flow values utilized in parameter limitation calculations. 
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NJPDES # : NJ0002089 

Facility Description: 

The facility is classified as a major discharger by the Department of Environmental Protection (NJDEP) in accordance 
with the United States Environmental Protection Agency (EPA) rating criteria. Based on available data, the facility's 
estimated combined long-term average flow is 0.593 million gallons per day (MGD) for DSN 001 and 0.2 1 MGD for 
DSN 002. The permitted flows in the Northeast Water Quality Management Plan are 2.18 MGD for DSN 001 and 
0.65 for DSN 002. 

JM'IT-Bayonne is a bulk liquid storage and distribution facility of chemicals and refined petroleum products. The 
facility maintains 642 aboveground storage tanks, ranging in capacity from 10,000 barrels to 248,OO barrels. IMTT- 
Bayonne's complex consists of four separate and distinct areas, known as Eastside, Westside, Chemical North, and 
Chemical South. The Eastside consist of the IMTT-Bayonne-BX facility (Area A) and the ExxonfMobil Oil Facility 
(Area B). The Westside consists of tlie Bayonne Industries facility (Area C). Chemical North is currently a vacant 
area of the complex known as Area D with no industrial activity and no stormwater collection. The Chemical South 
part of the complex is known as Area E. - 
Wastewater from Areas A and B are treated in tlie Eastside Wastewater Treatment Plant (EWTP) and discharged to 
the Upper New York Harbor via Outfall DSN 001. Wastewater consists of equipment washwater, tank roof draw-off, 
decanted tank water, wastewater from tank bottoms, laboratory wastewater, stormwater runoff, remediated 
groundwater associated with sitewide clealiup measures, groundwater infiltration, and tank integrity test water. 
ExxonfMobil is currently installing recovery wells and free oil recovery systems and remediating contaminated 
groundwater in Areas A and B. Wastewater fro111 the ExxonIMobil Lube Oil Facility (Area B) is pretreated in a 
separate treatment plant before being treated at tlie EWTP. Stormwater runoff from the IMTT-BC facility (Area E) is 
also treated at the EWTP in order to alleviate severe flooding at the IMTT-BC facility. During periods of low flow, 
treated effluent from the facility's Zimpro Wastewater Treatment Plant (ZWTP) is transferred on a batch process to 
the EWTP. 

Currently, stormwater from the Bayonne Industries facility (Area C) and boiler blowdown is treated at the Westside 
WasteWter Treatment Plant (WWTP) and is discharged to the Kill Van Kull via the Platty Kill Canal. The outfall 
pipe, identified as DSN 002, is being moved directly to the Kill Van Kull as part of a remediation and closure project 
of the Platty Kill Pond and the Platty Kill Canal. Therefore, this permit will allow discharge of an additional flow of 
0.014 MGD to 0.028 MGD as a maximum of treated groundwater and stormwatir from the pond and canal. 
Once the pond is closed, it will be fitted with a cap; and stormwater runoff from this c'fip will be treated at the WWTP. 
High strength wastewater generated from operations in Area A and Area C is pre-treated in a Sequencing Batch 
Reactor (SBR) and then freated at the WWTP. 

The EWTP consists of an oil-water separator, sand filters, and activated carbon units. The ExxodMobil Wastewater 
Treatment plant used to pre-treat wastewater from area B consists of an API separator, a dissolved air flotation unit, 
and storage tanks for excess stormwater. The WWTP consists of an oil-water separator, an equalization lagoon, and a 
granular activated carbon unit. The ZWTP cons~sts of an oil-water separator, flow-equalization unit, pH adjustment 
unit, biological treatment unit augniented with powdered activated carbon, a clarifier, and a granular activated carbon 
unit. 

Flow diagrams of the facility's wastewater treatment plants are included near the end of the fact sheet. 
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NJPDES # : NJ0002089 

Type and Quantity of the Wastes o r  Pollutants: 

The Permit Summary Table near tlie end of this fact sheet contains a summary of the quantity and quality of 
pollutants treated and discharged from tlie facility and the proposed effluent limitations. Effluent data was obtained 
from the facility's Monitoring Report Forms for tli'e time period specified in the table and the application submitted by 
the applicant. Influent data was obtained from well data submitted by the applicant. . . 

t Summary of Permit Conditions: 

The existing and proposed effluent li~iiitations and other pertinent information regarding the draft permit are described 
below: 

A. Basis for Effluent Limitations and Permit Conditions - General: 

The effluent limitations and permit conditions in this permit have been developed to ensure compliance with the 
following: - 

1. NJPDES Regulations (N.J.A.C. 7: 14A), 
2. New Jersey Surface Water Quality Standards (N.J.A.C. 7:9B), 
3. 1998 "Identification and Setting of Priorities for Section 303(d) Water Quality Limited Waters in New 

Jersey" report, 
4. Interstate Environmental Co~n~nission (N.J.A.C. 7:9B-1.5(b)2), 
5. Wastewater Discharge Requirements (N.J.A.C. 7:9-5.1 et seq.), 
6. Secondary Treatment Standards (40 CFR Part 133, N.J.A.C. 7: 14A-12.2 and -12.3), 
7. Existing permit liniitations in accordance with N.J.A.C. 7:14A-13.19 and 40 CFR 122.44 (antibacksliding 

requirements), . 
8. Permit limitations in  accordance witli N.J.A.C. 7:9B-1.5(d) (antidegradation requirements), 
9. Statewide Water Quality Management Planning Rules (N.J.A.C. 7: 15), 

.* 
10. Technology Based Treat~nent Requirenients or Effluent Limitation Guidelines Requirements (N.J.A.C. 

7:14A-13.2 to 13.4), 
11. USEPA Region I1 Meniorandum, Permit Development Guidance: Cooling Water - Surface Water Runoff, 

December 8, 1978 (Jolin S. Frisco, Cliief, Toxic and Inorganic Waste Sectim, USEPA, Region 11) 
12. USEPA Region I1 Meniorandum, EPA Region I1 Revised Guidance for Cooling Water and Storm Water 

Runoff, September 5, 1991 (Jolin S. Kushwara, Acting Chief, Water ~Grmits and Compliance Branch, 
USEPA, Region 11) 

Expression of all efflueiit Iimitatio~is is in accordance with N.J.A.C. 7: 14A-13.14 and 13.15. 

Whole effluent toxicity limitations are expressed as a minimum as a percent. 

Loading limitations (kglday or glday) for DSN 001 are calculated by multiplying the Northeast Water Quality 
Management Plan (NEWQMP) flow of 2.18 million gallons per day (MGD) by the conversion factor of 3.785 
(L/gal) and the appropriate concentration liniitation (mg/L or p&). The existing permit used a flow of 3.024 
MGD, which is above the 2.18 MGD flow in the NEWQMP, and is therefore inconsistent with the Bureau of 
Watershed Management regulations. Therefore, the loading limitations have been recalculated with the correct 
flow of 2.18 MGD. 

Liniitations for DSN 002 are based on conce~itration only, as the discharge is only stormwater, which causes 
variable flows. Therefore, load i~igq imitations are not appropriate for this discharge. 
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B. Basis and Derivation for Effluent Limitations and Monitoring Requirements- Specific: 

DSN 001 

1. Flow: This permit does not include a numerical limitation for flow. Monitoring conditions are applied 
pursuant to N.J.A.C. 7: 14A- 13.13. 

2. Total Organic Carbon (TOC): The concentration limitations are being carried forward from the existing 
permit in accordance with N.J.A.C. 7:14A-13.19. These concentration limits are a monthly average of 42 
mg/L and a weekly average of 63 mg/L. The limitations for TOC were originally based on Best Professional 
Judgement (BPJ) using plant performance; and the ratio of 5-day Biological Oxygen Demand (BOD5) data 
and TOC data of 1 : 1.4, which allowed the imposition of the TOC limit versus a BODS limit. 

The Department has been made aware that the loading limitations established in the existing permit were 
calculated with a flow of 3.024 MGD. This flow is above the allowable flow listed in the NEWQMP and is 
therefore inconsistent. Therefore, the Lading limitations have been recalculated with the correct flow of 2.18 
MGD listed in the NEWQMP. Also, tlie Department realized an illcorrect conversion factor was used in tlie 
previous calculation, giving an incorrect limitation. Upon using the correct conversion factor of 3.785, 
multiplied by the NEWQMP flow of 2.1 8 MGD and the concentration values, the resulting loading limitations 
are a monthly average of 347 kgld and a weekly average of 520 kg/d. 

The monthly monitoring frequency is being retained from the existing permit. 

3. Total Suspended Solids (TSS): The concentration limitations are based on the Interstate Environmental 
Commission (IEC) regulations. The monitor only requirement for monthly average and the daily maximu~n 
concentration limit of 50 mg/L are being carried forward in accordance with N.J.A.C. 7:14A-13.19. Tlie 
monitor only requirerneiit for loading is also being carried forward from the existing permit, as is the monthly 
monitoring frequency. 

'I. 

4. m: The effluent limitations of 6.0 S.U. as a ininilnum and 9.0 s.u. as a maximum are being carried forward 
from the existing perm it in accordance with N.J.A.C. 7: 14A-13.19. The quarterly monitoring frequency is 
being changed to a monthly frequency in consideration of 'N.J.A.C. 7:14A-14.2(a) - Table 14-2, which - 
recommends a frequency of twice per month for major industrial facilities. 

5. Petroleum H~drocarbons: Tlie effluent li~nitations are based on N.J.A.C. 7: 14A-12.8(c) and are being carried 
forward from the existing permit in accordance with N.J.A.C 7:14A-13.19. The concentration limitations are 
10 mglL for a monthly average and 15 mg/L for a daily maximum. Monitoring only for monthly average and 
daily maximum for loading is also required. Tlie weekly monitoring frequency is also being carried forward 
from the existing permit. - 

6 .  Arsenic, Total Recoverable: On November 10, 1998, the Department issued a modification to the existing 
permit to change tlie effluent limitations for Arsenic. This was a result of a Mixing Zone Analysis report, 
dated June 10, 1999, that was submitted to the Department. The concentration limitations from this 
modification are being carried forward in this permit renewal in accordance with N.J.A.C. 7: 14A- 13.19. The 
concentration limitatio~is are 7 1 ugL  for a ~noiithly average and 93 ug/L for a daily maximum. 

The Department has .been made aware that tlie loading limitations established in the existing permit were 
calculated with a flow of 3.024 MGD. This flow is above the allowable flow listed in the NEWQMP and is 
therefore inconsistent. Therefore, the loading limitations have been recalculated with the correct flow of 2.18 
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MGD listed in the NEWQMP. Also, tlie Department realized an incorrect conversion factor was used in the 
previous calculation, giving an incorrect limitation. The revised loading limitations are 0.59 kg/d for a 

. 

monthly average and 0.88 kgld for a daily maxi~num. 

The weekly monitoring frequency is being reduced to monthly based on consistent compliance with the 
effluent limitations and 1V.J.A.C. 7: 14A-14.2. 

7. Wastewater Characterization Report (WCR) data: Data submitted on WCR's by the p.ermittee dated from 8/00 
to 5/02 were reviewed by the Department. All- parameters were either at non-detectable levels or non- 
significant levels. The monitoring requirement for the Semi-Annual WCR is being carried forward in order to 

. insure that all pollutants remain at consistently low levels. 

8. Whole Effluent Toxicity (WET): 

Section 101(a) of tlie Clean Water Act (CWA) establishes a national policy of restoring and maintaining the 
chemical, physical and biological integrity of the Nation's waters. In addition, section 10l(a)(3) of the CWA 
and the State's Surface Water Quality Standards (SWQS) at N.J.A.C. 7:9B-1.5(a)3 state that the discharge of 
toxic pollutants in toxic amounts is prohibited. Further, 40 CFR 122.44(d) and N.J.A.C. 7:14A-13.6(a) 
require that where the Department determines using site-specific WET data that a discharge causes, shows a 
reasonable potential to cause, or contributes to an excursion above the SWQS, the permitting authority must 
establish effluent limits for WET. In order to satisfy the requirements of the CWA, the State's SWQS and the 
NJPDES Regulations, tlie need for a 'water quality based effluent limitation (WQBEL) for WET was 
evaluated for this discharge. 

WQBELs for chronic WET were calculated in accordance with N.J.A.C. 7:14A-13.6 and USEPA's 
"Technical Support Docuil~ent for Water Quality Based Toxics Control (EPN50512-90-00 l), March 199 1 " 
(TSD). 

These limits are developed US sing an acute dilution factor (Dfa) of 300 and a chronic dilution factor (Dfc) of 
300. These values are based on the report entitled "Critical Instream Waste Concentration Study for Exxon 

';Corporation, U.S.A., Bayonne, New Jersey", dated "July 1990", submitted on behalf of IMTT-Bayonne by TT 
Corporation; and on the correspondence dated 713 1/98 to Jim Grob of DEP from George M. Bress of IMTT- 
Bayonne regarding reevaluation of the 199 1 critical instream waste concentratiqn determination of new 
dilution factor. - 
The Dfa and Df, were then used to detei-mine acute and chronic Wasteload Allocations (WLAs) consistent 
with N.J.A.C. 7:14A-13.5, using a steady state model, as specified in section 5.4.1 of the TSD. Consistent 
with recommendations in the TSD, values of 0.3 acute toxic unit (TUd and 1.0 chronic toxic unit (TUc) were 
used to interpret the narrative water quality criteria for WET contained at N.J.A.C. 7:9B-1.14(c) (see 
Response to Comments 13-74 through 13-89, 29 NJR 1861, (May 5, 1997)). The acute WLA (WLA,) was 
translated to equivalent chronic toxic units (WLA,), to enable comparison-of acute and chronic WET limits, 
by multiplying the WLAa by a default acute to chronic ratio (ACR) of 10. 

The acute and chronic WLAs are then converted to an acute Long Term Average (LTA&) of 288.9749 and a 
chronic LTA (LTAc) of 71.0228, using a default coefficient of variation (CV) of 0.6, and multipliers of 0.321 
and 0.527 for the acute and chronic LTAs respectively. Those ~nultipliers are based on the 99th percentile 
consistent with Response to Coinlnents 13-74 through 13-89, 29 NJR 1861 and are found on Page 102 of the 
TSD. The resultant long tern1 average values were evaluated and the more protective (e.g. lower) value 
selected for translation into a daily maximum WET limit using the applicable 99th percentile multiplier, as 
found on Page 103 of the TSD. 
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The daily maximum chronic WET limit of 71.0228 TUCs was then converted to a permit limitation expressed 
as an IC25. The resultant limitation is an IC25 = 0.2 % effluent. However, beeuse the resultant chronic 
limitation is less than 10% and the equivalent LC50 is less than 50%, the min imm .state standard acute 
limit of LC50 2 50% becomes the applicable limit, consistent with Response toJ2omments 13-74 through 
13-89,29 NJR 1861. 

The monitoring frequency for acute WET of semi-annually is being carried foryard in accordance with 
N.J.A.C. 7:14A-13.19 

The test species method to be used for acute testing shall be the Mysidopsis bahia 96 hour definitive test. 
Such selection is based on the saline characteristics of the receiving stream, the existing permit, N.J.A.C. 
7:9B-1.5 and N.J.A.C. 7:18, the Regulations Governing the Certification of Laboratories and Environmental 
Measurements (N.J.A.C. 7: 18). 

The monitor only requirement for chronic WET is being removed from the permit since a calculation by the 
Department has shown the acute WET test to be the more sensitive test method for the facility's discharge. 

* 

The Toxicity Reduction 1111 y lementation Requirements (TRIR) are included in accordance with N.J.A .C. 
7:14A-13.17(a), 7:14A-6.2(a)5 and reco~llmendations in Section 5.8 of the TSD. The requirements are 
necessary to ensure compliance with the applicable WET toxicity limitation and to expedite compliance with 
the WET toxicity limitation should exceedances 'of the WET limitation occur. As included in section B.l of 
the TRIR requirements, the initial step of the TRIR is to identify the variability of the effluent toxicity and to 
verify that a consistent toxicity problem does in fact exist. 

Effluent samples-for conducting WET testing are to be collected after the last treatment step, consistent with 
the collection location for all other parameters. 

DSN 002 

1 . ' ' ~ :  This permit does not include a numerical limitation for flow. Monitoring conditions are applied 
pursuant to N.J.A.C. 7:14A-13.13. 

- 
2. Total Organic Carbon: The concentration limitation of 100 ugh  as a daily maximum is being carried forward 

from the existing permit in accordance with N.J.A.C. 7:14A-13.19. ~hFinoni tor  only requirement for 
monthly average and the mo~ltl~ly monitoring are also being carried forward. 

3. Total Suspended Solids: The daily maxilnu~n concentration limit of 50 ug/L is being carried forward from the 
existing permit in accordance with N.J.A.C. 7: 14A-13.19. The monitor only requirement for monthly average 
and the monthly monitoring frequency are also being carried forward. 

4. Petroleum Hvdrocarbons: The effluent linlitations are based on N.J.A.C. 714A-12.8(c) and are being carried 
forward from the existing pennit in accordance with N.J.A.C 7:14A-13.19. The concentration limitations are 
10 mg/L for a monthly average and 15 mg/L for a daily maximum. The monthly monitoring frequency is also 
being carried forward froin the existing pennit. 

5. J&: The effluent limitations of 6.0 S.U. as a minimum and 9.0 S.U. as a maximum are being carried forward 
from -the existing permit in accordance with N.J.A.C. 7: 14A- 13.19. The quarterly monitoring frequency is 
being changed to a monthly frequency in consideration of N.J.A.C. 7:14A-14.2(a) - Table 14-2, which 
recommends a frequency of twice per month for major industrial facilities and in consideration that a new 
source of wastewater will be added to this discharge. 
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6. Whole Effluent Toxicity (WET): The Department has no WET data available for DSN 002 and is therefore 
including a monitoring only requirement ill thispermit for acute WET so that the information to determine if 
a WQBEL is necessary call be obtained. A semi-annual monitoring frequency is being imposed for acute 
WET. 

The test species method to be used for acute testing shall be tlie Mysidopsis bahia 96 hour definitive test. 
Such selection is based on tlie saline characteristics of the receiving stream, the existing permit, N.J.A.C. 
7:9B-1.5 and N.J.A.C. 7:18, tlie Regulatioris Governing the Certification of Laboratories and Environmental 
Measurements (N.J.A.C. 7:18). 

7. Benzene. Total Recoverable Copper, Total Recoverable Iron, Total Recoverable Lead. and Total Recoverable 
Mercury: The above listed parameters are shown at significant levels on the May 1995 Aqueous Sample 
Results Summary for tlie Platty Kill Pond water (Table 4-5 and 4-7 of Permit Application). They are also 
significantly above the SWQS at N.J.A.C. 7.9B-1.14, with the exception of iron for a SWQS does not 
currently exist. Therefore, tlie Department is imposing a monitor only requirement on a quarterly basis to 
determine if a limitation is needed. If deemed necessary, tlie permit may be reopened to include any needed 
limitations. Results slia l l be reported on tlie quarterly Wastewater Characterization Reports (WCRs). 

8. Priority Pollutant Scan: I11 order to analyze the effluent after the additional flow from the Platty Kill Pond and 
Platty Kill Canal is added to the waste stream, the Department is imposing a priority pollutant scan for DSN 
002. Sampling shall be performed on volatile organics, base/neutrals, metals, acids, and pesticides. This scan 
shall be done between EDP + 4 years and EDP + 4.5 years, witli the results submitted to the Department on 
the semi-annual WCR on or before EDP + 4.5 years + 25 days. 

D. Effluent Monitoring Frequencies and Sample Types: 

Monitoring frequencies and saliiyle types are in accordance with N.J.A.C. 7:14A-14, uMRess specified otherwise 
in the permit. In accordance witli N.J.A.C. 7:14A-14.2, the permittee may submit a written request for a 
modification of the per~iiit to decrease monitoring frequencies for non-limited parameters listed in Part 111 if site 
spkific conditions indicate tlie applicability of such a modification. 

E. Recommended Ouantitation Levels Policy (RQLs): - 
The Department developed tlie RQLs to illsitre that useful data is provided30 the Department in order to 
characterize the discharger's effluent. The Department recommends that the permittee achieve detection levels 
that are at least as sensiti\/e as tlie RQLs found in Part 111. The Department has determined that the quantitation 
levels listed therein can be reliably and consistelitly achieved by most state certified laboratories for most of tlie 
listed pollutants using the appropriate procedures specified in 40 CFR Part 136. FAILURE TO.ATTAIN A 
QUANTITATION LEVEL AS SENSITIVE AS A LISTED RQL IS NOT A VIOLATION OF THE PERMIT, 
BUT DOES TRIGGER SOME ADDITIONAL REPORTING REQUIREMENTS FOR THE PERMITTEE AS 
SPECIFIED IN PART IV OF THE PERMIT. - 

F. report in^ Requirements: 

All data requested to be si~b~iiitted by this permit sliall be reported on the Discharge Monitoring Reports (DMRs) 
and Waste Characterizatio~i Reports (WCR) as appropriate and submitted to the Department as required by 
N.J.A.C. 7: 14A-6.8(a). 
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G. General conditions: 

In accordance with N.J.A.C; 7: 14A-2.3 and- 6.l(b), specific rules from the New Jersey Administrative Code have 
been incorporated either expressly or by reference in Part I and Part 11. 

H. Outfall Tag: 

Pursuant to N.J.A.C. 7:14A-6.2(a)9, the permittee shall notify the Department that a tag to mark the location of 
the relocated outfall pipe (DSN 002) has been installed on or before the start of discharge. 

I. .Operator Classification Number: 

The operator classification requirement is 110 longer included in the permit. To obtain or determine the 
appropriate -licensed operator classification for the treatment works specified, the permittee shail contact the 
Bureau of Engineering North at (609) 292-6894 to determine the appropriate licensed operator classificatio~l for 
the treatment works specified. . - 

J. Flow Related Conditions: 

The numerical value of 2.1 8 MCD for DSN 001 and 0.65 MGD for DSN 002 used for flow as permit conditions 
are consistent with the flows listed in the Nol-tlieast Water Quality Management Plan (NEWQMP). The 
additional flow of between 0.014 and 0.028 MGD for the remediation of the Platty Kill Pond is not addressed in 
the NEWQMP, but is considered consistent on the basis that remedial actions are beneficial to the environnlent 
and that the remediation will I;ot.cause the permittee to exceed the flow value of 0.65 MGD for DSN 002 allowed 
by the NEWQMJ?. 

K. ResidualsISlud~e Conditions: 

Analysis of the industrial sludge generated fro111 the oillwater separators for the parameters found on Table III-C- 
1 aid Table III-D-I of Part I11 is required pursuant to N.J.A.C. 7:14C-1.9(b) of the Sludge Quality Assurance 
Regulations. The frequency of ~lionitoring is dependent on the amount of sludge produced. Since the amount of 
sludge generated from each oillwater separator is less than 290 dry metric tons per year the frequency of 
monitoring is annually. Ailalysis of these sludge sources is not required during thue  calendar years where sludge 
is not removed for ultimate niatlagelnent or when the sludge(s) are managed as a hazardous waste. 

All treatment works with a discharge regulated under N.J.A.C. 7: 14A must have permits that implement 
applicable technical standards fol-:residuals management. Generally, the permit issued to the treatment works 
generating the residual will include applicable residual monitori~ig as well as other general conditions 
required by N.J.A.C. 7:14A-6. 111 addition, the permit may include conditions related to any aspect of residual 
management developed on a case-by-case basis where the Department determines that such conditions are - 
necessary to protect public health and the environ~l~ent. 

The permit may also include conditions establishing requirements for treatment works that send residual to other 
facilities for final use or disposal. Thus, ALL residual breparers (that is, generators as well as persons who 
manage the residual) are ldequired to submit basic information concerning their residual use and disposal practices. 
This basic information is si~blnitted by compliance with the Sludge Quality Assurance Regulations (N.J.A.C. 
7: 14C). 

The documents listed below have been used to establish the residual conditions of the Draft Permit: 
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a. United States Environmental Protection Agency "Standards for the use or disposal of sewage sludge" (40 
CFR Part 503), 

. b. "New Jersey Pollutant Discharge Elimination System" (1V.J.A.C. 7:14A), 
c. Technical Manual for Residuals Management, May 1998, 
d. USEPA Part 503 Implementation Guidance, EPA 833-R-95-001, October 1995. This document is a 

compilation of federal I-equirements, management practices and EPA recommended permit conditions for 
sewage sludge use and management practices, 

e. USEPA A Plain English Guide to the EPA Part 503 Biosolids Rule, EPAl832lR-931003, September 1994, 
f. New Jersey "Statewide Sludge Management Plan", November 1987 and 
g. New Jersey "Sludge Quality Assurance Regulations" (SQAR), N.J.A.C. 7: 14C. 

Variances to Permit Conditions: 

Procedures for modifying a water quality based effluent limitation are found in the New Jersey Surface Water Quality 
Standards, N.J.A.C. 7:9B-1.8 and 1.9. If a water quality based effluent limitation has been proposed in this permit 
action, the permittee may req~~est  a modification of that limitation in accordance with N.J.A.C. 7:14A-11.7(a). This 
request must be made prior to the close of the public comment period. Tlle informLtion that must be submitted to 
support the request may be obtained from the Division of Watershed Management at (609) 633-7020. 

Description of Procedures for Reaching a Final Decision on the Draft Action: 

Please refer to the procedures described in the public notice that is part of the draft pennit. The public notice for these 
actions are published in the Jer.sey Jo~~rnal  and in the DEP Bulletin. 

Contact Information 

If you have any questions regarding this permit action, please contact Robert Hall, Bureau of Point Source Permitting 
-Region 2 at (609) 292-4860. 

< 
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Pernii t  Summary Table  DSN 001 

Unless otherwise noted all e lnue~l t  l i i~~itations are expressed as maximums. 

PARAMETER 

Flow 

Total Organic Carbon 
Foe) 
Total Organic Carbon 
(Tot) 
Total Suspended Solids . 

W S )  
Total Suspended Solids 
m s )  
Petroleum Hydrocarbons 

Petroleum Hydrocarbons 

Effluent pH 

Arsenic, Total 
Recoverable 
Arsenic, Total 
Recoverable 
Acute Toxicity, LC50 

Chronic Toxicity, IC25- 

Footnotes and 
MR Monitor and report only 
(1) Wastewater data originates from the information submitted on the monitoring report forms fiom8100 to 7/02. 
(2) Data in thb column is fi-om the NJPDES application dated 9/6/02. 

Freq. 

Continuous 

Monthly 

Monthly 

Weekly - 

Weekly 

Monthly . 

Semi- 
Annually 

Semi- 
Annually 

UNlTS 

MGD 

kg/d 

mg/L 

. kg/d 

mg/L 

kgtd . 

mg/L 

su - 

kg/d 

ug/L 

% 

% 

Abbreviations: 

MONITORING 
Sample 
TY pe 

Meter 

24 Hr 
composite 

24 Hr 
Composite 

24 Hr 
composite 

24 Hr 
Composite 

24 Hr 
~omposite 

24 Hr 
composite 

Grab 

24 Hr 
composite 

24 Hr 
Composite 

Composite 

Composite 

AVERAGMG 
PERIOD 

Monthly Avg. 
Daily Max. 

Monthly Avg. 
.Weekly Avg. 
Monthly Avg. 
Weekly Avg. 
Monthly Avg. 

Daily Max. 
Monthly Avg. 
kDaily Max. 
Monthly Avg. 
Instant Max 

tvlonthly Avg. 
Instant Max. 
Instant Min. 
Instant Max. 

Monthly Avg. 
Daily Max. 

h4onthly Avg. 
Daily Max. 
Minimum 

Minimr~m 

EXISTING 
LIMITS 

MR 
MR 
481 
72 1 
42 
63 

MR 
MR 
MR 
50 

MR 
MR 
10 
15 
6.0 
9.0 
0.82 
1.07 
7 1 
93 
50 

MR 

FINAL 
LIMITS 

MR 
MR 
347 
520 
42 
63 

MR 
MR 
MR 
50 

MR 
MR 
10 
15 
6.0 
9.0 
0.59 
0.88 
7 1 
93 
50 

- 

WASTEWATER 
DATA 

0 )  
0.593 
2.344 
11.6 
11.6 
5.9 
5.9 

9.62 
23.55 

6 
8 

1 .: 
11.5 
0.66 
0.66 
6.9 
7.5 

0.03 
0.33 
13.3 
84.2 
>I00 

>I00 

APPLICATION 
DATA 

(2) 
0.6 
1.55 

15.71 
. 15.71 

7.88 
7.88 . 
10.57 
10.57 
5.33 
5.33 
1.55 
3.63 
0.59 
1.09 

' 6.9 
7.4 

0.0265 
0.0449 
13.52 
19.40 
>lo0 

>lo0 
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Permit  Summary Table DSN 002 

Unless otherwise noted all effluent limitations are expressed as maximums. Dashes (--) indicate there is no effluent 
data, no  limitations, or  no monitoring for this parameter depe~idi~ig on the colu~nn in which it appears. 

PARAMETER 

Flow 

Total Organic Carbon (TOC) 

Total Suspended Solids 
VsS) 
Petroleum Hydrocarbons 

Effluent pH 

Benzebe 

Copper, Total Recoverable 

Iron, Total Recoverable 

Lead, Total Recoverable 

Mercury, Total Recoverable 

Acute Toxicity, LC50 
Footnotes and Abbreviations: 
MR Monitor and report only 
(1) Wastewater data originates from the information submitted on the monitoring report forms from 8/00 to 7/02. 
(2) Data in this column is fro111 Form C of the NJPDES application dated 9/6/02. 
(3) This data originates from the May 1995 Aqueous Sa~iiple Results Summary for the Platty Kill Pond water (Table 4-5 and 4- 

7 of Permit Applicatioli). 

UNITS 

MGD 

m d l  . 

mgl- 

mgll- 

SLI 

uglL 

ug/L 

ugIL 

I 

ugll. 

%, 

AVERAGING 
PERIOD 

Monthly Avg. 
Daily Max. 

Monthly Avg. 
Daily Max. 

Monthly Avg. 
Daily Max. 

Monthly Avg. 
Instant Max. 
instant Min 
Instant Max. 
Monthly Avg. 

Daily Max. 
Monthly Avg. 

Daily Max. 
Montlily Avg. 

Daily Max. 
Monthly Avg. 

Daily Max. 
Monthly Avg. 

Daily Max 
Minimum 

APPLICATION 
DATA 

(2) 
0.23 
0.47 
11.36 
11.36 
12.0 
12.24 
0.62 
0.66 
7.2 
8.64 
-- 

120 (3) 
-- 

1130 (3) 
-- 

6960 (3) 
-- 

682 (3) 
-- 

4 (3) 
-- 

WASTEWATER 
DATA 

(1) 

0 21 
0.94 
7 86 
7 86 
12.4 
25 

0.82 
1 8  
7.6 
8 6 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 

EXISTING 
LIMITS 

MR 
MR 
MR 
100 
MR 
50 
10 
15 
6.0 
9.0 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
-- 
- 
-- 

FINAL 
LIMITS 

MR 
MR. 
MR 
100 
MR 
50 
10 
15 

9.0 
MR 
M~ 
MR 
MR 
MR 
MR 
MR 
MR 
MR 
MR 
MR 

MONlTORlNG 
Freq. 

Continuous 

Monthly 

Monthly 

Monthly 

Monthly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Quarterly 

Semi-Annual 

Saniple 
Type 

Meter 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Grab 

Composite 



IM7T - BAYONNE 

1. Site Location Plan 11- Mile Vicinity Map 
. ... 

)r* f:? -: - : .  !1' Bayonne, Hudson County, NJ - 
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USGS Jersey City, NJ-NY Quadrangle ~ Q U U ) R * H C L E L O U ~  

7.5 Minute Series (Topographic) 
m cmo AI~O 1-1 L U ( ; N ~  W U ~ I  Figure: 1 
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1. I Date: 1967, photorev. 1 981 Scale: I"= 2000' 

4 I 
PSP Segment Code: 01000000 Hudson River and Upper New York Bay 

EPA Reach Number: 02030104-001 1 



Figure 2 
Eastside<.Wastewater Treatment Plant 
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Figure 3 
Westside Wastewater Treatment Plant 
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FIGURE 4 ZIMPRO 
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Fact Sheet 
Page 17 of 17 

N-JPDES # : NJ0002089 

Contents of the Administrative Record 
' 

The following items are used to establish the basis of the Draft Permit: 

33 U.S.C. 1251 et seq., Federal Water Pollution Colltrol Act. [C] 
40 CFR Part 13 1, Federal Water Quality Standards. [A] [C] 
40 CFR Part 122, National Pollutant Discharge Elimination System. [C] 
N.J.S.A. 58:lOA-1 w., New Jersey Water Pollution Control Act. [A] [B] 
N.J.A.C. 7: 14A- 1 w., New Jersey Poll t~tant Discharge Elimination System Regulations. [A] [B] 
N.J.A.C. 7:9B-1 et seq., New Jersey Surface Water Quality Standards. [A] [B] 
N.J.A.C. 7:9-5.1 et seq ., Wastewater Discharge Requirements. [A] [B] 
N.J.A.C. 7: 15, Statewide Water Quality Management Planning Rules. [A] [B] 
N.J.A.C. 7:14C, Sludge Quality Assurance Regulations. [B] 
"Field Sampling Procedures Manual", published by the NJDEP. [A] 
"Discharge Monitoring Report ( D m )  Instructio~ial Manual", published by the NJDEP. [A] 
"EPA Technical Support Document for Water Quality-based Toxics Control", EPA/505/2-90-001, March 
1991. [A] 

- 
1998 "Identification and Setting of Priorities for Section 303(d) Water Quality Limited Waters in New 
Jersey" report. [A] [B] 
Interstate Environmental Commission Reg11 lations, N.J.S.A. 32: 18-1 g seq. 
NJPDES/DS W Perm it Application dated 8/6/02. {A] 
NJPDESDSW Pertilit NJ0002089 issued 1 2/29/97. [A] 
NJPDES/DSW Minor Permit Modification NJ0002089 issued 12/6/01. 
Site Visit on [date of site visit]. 
Discharge Monitoring Reports (DMRs) from 8/00 to 7/02. 
Compliance Inspection Reports dated 1213 1 197 and 7/3/02. 
Correspondence dated 713 1/98 to Jiin Grob of DEP from George M. Bress of IMn-Bayonne regarding 
Reevaluation of t l ~ e  199 1 Critical Instreail Waste Concentration Determination of new Dilution Factor. 

~ootno&s: 

[A] Denotes items that may be found in the NJPDESIDSW Administrative Record Library located in the NJDEP Central File 
Room, 401 East State Street, Trenton, New Jerse) . 

[B] Denotes items that may be found on the New Jersey Department of Environmental Protection (NJDEP) website located at 
6 

"http://www.state.nj .us/depr'. 
[C] Denotes items that may be found on the United States Elivironmental Protection Agency (USEPA) website at 

"http://www.epa.govr'. 
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The New Jersey Department of Environmental Pr6tection hereby grants you a NJPDES permit for the facility/activity named in this document. This 
permit is the regulatory mechani!rn used by the Department to help ensure your discharge will not harm the environment. By complying with the 
terms and conditions specified, you are assuming an important role in New Jersey's valuable water resources. Your acceptance of this permit 
is an agreement to conform with all of its provisions when constructing, installing, modifying, or  operating any facilicy for the collection, treatment, or 
discharge of pollutants to waters of the state. If you have any questions about this document, please feel free to contact the Depament representative 
listed in the permit cover letter. Your cooperation in helping us protect and safeguard our state's environment is appreciated. 

Permit Number: NJ0002089 

Draft: Surface Water Renewal Permit Action 

Permittee: 
IMTT-BAYONNE 
250 EAST 22ND STREET 
BAYONNE, NJ 07002 

Propertv Owner: 
IMTT-BX . 
321 ST CHARLES AVE 
NEW ORLEANS, LA 70130-0000 

Location Of Activitv: 
IMTT-BAYONNE 
250 EAST 22ND STREET 
BAYONNE, NJ 07002-0000 

By Authority of: 
Commissioner's Office 

DEP AUTHORIZATION 
Pilar Patterson, ChieE- 
Bureau of Point Source Permitting - Region 2 
Division of Water Quality 





 lo^ S. CORZINE 
Governor 

LISA P. JACKSON 
Commissioner 

April 20,2006 

Mr. Dennis M. Toft 
Wolf & Samson 
One Boland Drive 
West Orange, NJ 07052 

Re: TYPE OF APPLICATION: 
TRANSACTION: 
NAME: 
ADDRESS: 
MUNICIPALITY: 
COUNTY: 
BLOCK & LOT 
APPLICATION NO: 

LNA Application 
Sale of Stock in Corporation 
IMTT Bayonne 
250 East 22nd Street 
Bayonne City 
Hudson 
See Attachment for Lots & Blocks 
N20062093 

Dear Mr. Toft: 

This is in response to your application received April 19, 2006 concerning the applicability of the Industrial Site 
Recovery Act (ISRA) to the above referenced establishment. On the basis of the sworn statements set forth in the 
affidavit signed by James 0. Coleman, the Department finds that th~s  transaction is not subject to the provisions of 
ISRA. 

This decision is made in light of the absence of an industrial establishment as defined w i t h  the North American 
Industry Classification System numbers covered by the Act. Any inaccuracies in the affidavit or subsequent changes in 
the facts as stated therein could alter the Department's determination. 

'fie inapplicability of the Industrial Site Recovery Act to this transaction does not relieve the above referenced 
establishment of any responsibilities under any other environmental statutes, regulations or permits. In addition, this 
determination of ISRA inapplicability does not constitute any finding by the New Jersey Department of 
Environmental Protection as to the current site condition or existence or nonexistence of any hazards to the 
environment at this location. In addition, obtaining an ISRA Applicability Determination is not a substitute for the 
appropriate inquiry into a site prior to acquisition for the purposes of an innocent purchaser defense (pursuant to the 
NJ Spill Compensation and Control Act). 

Should you have any further questions regarding this matter, please contact JimBono at (609) 633-1434. 

Sincerely, 

James J. Bono, Supervisor 
Applicability Unit 

New Jersey 1s kr. ,!:4ual Opportunity Employer Printed on Recycled Paper and Recyclable 



Attachment A 

Tax Block and Lot Numbers 
and Current Proper@ Owners 

Block 
452 

452.02 
463 

464.01 

IMTT-BC 48 1 3,3.01,6 
482 3,4,4.01,5,6 

IMTT-CX 482 1 0 , l l  
1 Hook Terminaling 1 48 1 1 5 1 
I Company 

IMTT-Pipeline 

Pipeline 

(easements only) 
332 

333.01 
475 

(easements only) 
6 7  
7 

4, 11, 12, 13, 14, 15 



CASE #PI2006 207 3 
! - Sale o f  Property 
2 - Sale of Buikess 
3 - B u s i n ~ ~ s  Ceasing Operations 
4 - Refinbcing 
5 - Sale of Stock in Coip 
6 - 'Cond id t ion ,  
7 .- Badniptcy 
8 - Corporate Merger 
9 - Pi-fmshp Situiition Change 

10 - Iritra Family 
11 - Ccirporate Reorg. 
12 - Sde of Assets 
13 -0fk 
14 - Sale ofproperty & Business 
15 - Sale of P r o m  & Cessation 

DATE REc7D: - i I. a- - /gL  
TRANSACTION TYPE: 

SIC #: NAICS #: - 
HAZARDOUS SUB STANCE: 

CONTACT: - 

LETTER #: 

- INSPECT: YES/NO # OF SITE% 

1 : DATE OF INSPECTION: I. . 

SUPPLE'MENTAL ' N O  DATE: - 1 i 

DEFICIENT: YESMO 

LETI'ER: 

CHRONOLOGY OF EVENTS FOR LNA INVESTIGATION 



DAVlD SAMSON 
ARTHUR S. GOLDSTEIN' 
ARMEN SHAHINIAN' 
BRADLEY M. CAMPBELL' 
THOMAS R. O'BRIEN' 
GAGE ANDRETTA' 
DANIEL A. SCHWARTZ' 
KAREN L. GILMAN 
KENNETH N. LAPTOOK' 
FREDRIC P. LAVINTHAL 
DAVlD M. HYMAN' 
DAVlD L. SCHLOSSBERG 
ROGER J. BREENE 
DAVlD N. RAVIN' 
PAUL M. COLWELL 
ROBERT E. NlES 
MORRIS BIENENFELD' 
DENNIS M. TOFT 
JEFFREY M. GUSSOFF' 
JOHN F. CASEY 
JAMES D. FERRUCCI 
JOHN M. SIMON 
JOHN A. McKINNEY. JR. 
STEPHEN L. FERSZT' 
LAURENCE M. SMITH 
WILLIAM E. GOYDAN' 

DARRYL WEISSMAN' 
PETER E. NUSSBAUM 
LORI GRIFA' 
MICHELLE A. SCHAAP 
ADAM K. DERMAN 
ANDREW SAMSON' 
ADAM P. FRIEDMAN' 
SCOTT D. BAROND 
MITCHELL S. BERKEY' 
CATHERINE P. WELLS 
JONATHAN BONDY' 
MICHAEL A. JANKOWSKI"' 
DANIEL M. MURPHY' 
ROBERT H. CRESPI- 
JUNlE HAHN' 
JOSEPH TRIPODI' 

CARL B. L E W  
RHONDA CARNIOL' 
BARBARA S. HUTCHEON 
ANDREW D. ELLIS 
ROBERT T. CARLTON. JR.' 
KLAUS P. STOFFErA 
STEPHEN M. ASPERO- 

OF COUNSEL 

'MEMBER N J  AND NY BARS 

WOLFF & SAMSON pc 
COUNSELLORS AT LAW 

THE OFFICES AT CRYSTAL LAKE 

ONE BOLAND DRIVE 
WEST ORANGE, NEW JERSEY 07052 

9 7 3 - 3 2 5 - 1 5 0 0  

TELECOPIER: 973-325-1501 

NEWYORK OFFICE: 
140 BROADWAY 

FORTY-SIXTH FLOOR 
NEWYORK, NEWYORK 1 0 0 0 5  

21 2 - 9 7 3 - 0 5 7 2  

PHILADELPHIA OFFICE: 
TWO PENN CENTER. SUITE I 3 1 0  

1 5 0 0  J O H N  F. KENNEDY BOULEVARD 
PHILADELPHIA, PENNSYLVANIA lslon 

2 1 5 - 5 6 7 - 2 8 7 8  

WRITER'S E-MAIL: 
LSulliva@WolffSamson.mm 

WRITER'S DIRECT DIAL: 
873-5302081 

WRITER'S TELECOPIER:  
873-5302281 

MARTIN L. WIENER (1942 - 2 0 0 2 )  

/ April 7,2006 

Via Fax and Fed d" a1 Express 
New Jersey Department of Environmental Protection 
Bureau of Risk Management, Initial Notice & Case Assignment 
ISRA Applicability Section 
401 East State Street, 5th Floor 
P.O. Box 432 
Trenton, New Jersey 08625-0432 

AARON D. BASSAN 
ROXANNA E. HAMMETT 
LAUREN M. O'SULLIVAN 
JOSEPH ZAWILA 
THOMAS W. SABIN0 

HOWARD K. UNIMAN' 
STEVEN 5. KATZ' 
JUNES. MELLER' 
BARBARA B. MANAHAN 
JILL D. ROSENBERG' 
ANDREW 5. KENT' 
ERIC J .  LEVINE' 
DORlT F. KRESSEL' 

SENIOR AnORNEYS 

JOSEPH A. DICKSON 
DONNA M. EREM 
JOSEPH MONAGHAN 
JOE H. SHALLENBURGEW~ 
DAVlD J. SPRONGD 
SHARON L. WEINERD 
CARLOS G. MANALANSAN 
MYRNA BLUME 
DANIEL D. BARNES' 
RONALD L. ISRAEL' 
ARTHUR M. NALBANDIAN' 
WILLIAM R. FlNlZlO 
JOHN 0. LUKANSKI' 

DIANA L. BUONGIORNO 
CHRISTOPHER NUCIFORA 

THOMAS J. TRAUTNER' 
LINDA D. SULLIVAN' 
JENNIFER R. JACOBUS 

JOSHUA M. LEE 
KAREN L. SHAMIR 
RANDI-LYNN SMALLHEER' 
TODD W. TERHUNE 
ELlE FINK- 
SHANNON L. KEIM 

DENISE J. PIPERSBURGH' 
RUSSEL D. FRANCISCO' 
NICOLE F. DIMARIA 
DANIELT. McKILLOP 
SCOTT E. LINSKY' 

KATHRYN E. SONG' 
SEEMA CHANDRA' 
JENNIFER J. McGRUTHER' 
KIRAN V. SOMASHEKARA 

LORYN M. LAWSON 
RACHELC. MAIO* 
SCOTT J. GOLDSTEIN' 

CARAA. CENTANNI- 

JOSHUA M. GAFFNEY' 
MELISSA A. SALIMBENE' 
SAUL STEIN 

Re: IMTT-Bayonne 
250 East 22nd Street 
Bayonne, Hudson County, New Jersey 

Dear Sir or Madam: 

Enclosed is an Applicability/Nonapplicability Affidavit for the above-referenced site 
pwsuant to the Industrial Site Recovery Act, N.J.S.A. 13: 1K-6 et seq. Also enclosed is a check 
for the applicable fee of $200.00 made payable to Treasurer, State of New Jersey. 

Thank you for yow attention to this matter. Please call me if you have any questions or 
require additional information. 

Very truly yows, 

LINDA D. SULLIVAN 

Enclosures 



NOTE: Please read the entire introduction before completing this application. It 
contains important information about this form and the ISRA process. All sections 
of this application shall be completed or it will be returned unprocessed. 

PLEASE TYPE OR PRINT Date April 7,2006 

A. Determination of ApplicabilityllVonapplicability should be mailed to the following: 

Name (Mr.lMrs.lMs.) Dennis lM. Toft, Esa. 
Company Wolff & Samson PC 
Address One Boland Drive 
City or Town West Oranqe 
State New Jersev Zip Code 07052 Tele. No. 973-530-2014 

B. Property Location for which request is being submitted: 

Street Address 250 East 22nd Street 
Tax Block(s) See Attachment A Tax Lot(s) See Attachment A 
Municipality Bavonne County Hudson 

C. Transaction for which the ApplicabilitylNonapplicability Determination is requested: (Check 
appropriate transaction). * Please attach a detailed description of these transactions. 

1. - Sale of Property 7. - Corporate Merger* 
2. - Sale of Business 8. - Partnership Situation Change * 
3. - Business Ceasing Operations 9. - lntra Family 
4. Sale of Stock in a Corporation* 10. - Corporate Reorganization 
5. - Condemnation 1 1. - Sale of Assets 
6. - Bankruptcy 
- Other: (Explain) See Attachment B 

If a sale is pending, provide the date of the Planned Transaction: Upon receipt of LNA 

D. Current Owner of the Property for which an ApplicabilitylNonapplicability Determination is requested: 

Name See Attachment A 
Street Address 250 East 22nd Street 
Municipality Bavonne State New Jersev 
Zip Code 07002 Tele No. 201 -437-2200 

E. Purchaser: (not required if the transaction is only a cessation of operations) 

Name Macquarie Terminal Holdings LLC 
Address 125 West 55th Street 
Municipality New York State NY Zip Code 1001 9 



F. Please provide the name of each Businessllndustrial Establishment that operated at the address 
listed in Question B on or after December 31, 1983. Include the dates of operations and the applicable 
NAlCS number. Note, if the applicant is a tenant and the transaction affects only its operation (i.e., a 
cessation of operations or sale of business), it is acceptable to only list the tenant's business and seek a 
determination regarding the applicability of ISRA to the operation of the current business. Please read the 
summarized definition of Industrial Establishment on the first page of this application before going any further. 
(Attach additional sheets if necessary.) 

G. Operations: 

1.) The property owner andlor operator must completely describe in detail the operations and 
processes conducted at the site for each business listed in F above occupying any part of the property since 
December 31, 1983. The description should include the nature of each operator's business and, specifically, 
how the site is used in connection with such business. If the application only pertains to a tenant's 
transaction, simply describe the tenant's operations. (Attach additional sheets, if necessary.) 

NAlCS # 
6 Digits 

4931 90 

Name of Business/lndustrial Establishment 

See Attachment C 

IIVTT-Bavonne operates a bulk petroleum and chemicals storage and distribution facilitv. 

2.) If the property described above is vacant land, does the owner described in D above own 
contiguous property? - Yes - No (If yes, please describe onsite operations at the contiguous property.) 

Dates of Operation 

Not Ap~licable 

H. History: 

From NlMPlY 

Pre-I 983 

1. Provide the name and address of all previous Owners and dates of ownership since 
December 31, 1983. (Attach additional sheets, if necessary.) 

To MM/YY 

Present 

Name Address - Date 

See Attachment C 

2. Is this site currently or has the site previously been the subject of any other ECRA or ISRA 
review? &Yes - No. If yes, please provide the case or application number NJD064288855; 

#01-03-07-1649-03; #E20030328; #E20030482; #E20030483; #85108; #98513; #E94100; 
#N JD045435807 



1. Hazardous Substances or Wastes: Answer this question only if the facility or business has a subject 
NAICS number as listed in Appendix C of the ISRA rule and the applicant is seeking a determination of 
ISRA non applicability based on the absence of any hazardous substances or wastes being generated, 
manufactured, used or stored at the listed site. Be advised that heating oil is a hazardous substance. *. 
Check here X if this question does not apply and go to section J. 

'Note: Heating oil, formerly contained in historic above or below ground tanks, is not a hazardous 
substance for the purpose of this section, if the tanks were removed with the Department's no further action 
approval. Applicants who closed tanks without Departmental oversight are subject to ISRA and should file a 
General Information Notice within 5 days of a triggering event. Was the building(s) ever heated by oil? Yes 
No_ If yes, please provide a copy of the no further action determination to support your request. 

By signing the certification at section N of this application, I certify that no hazardous substances or 
wastes, as defined at N.J.A.C. 7:l E, were ever used during the ownership or operations of the business(s) 
listed in Question F above. The Signatory on the certification shall initial here 

Sections J-L below are for the use of applicants who seek a determination as to whether a specific 
transaction is a "Change of ownership," "Closing operations" or "Transferring ownership or 
operations." Should the applicants' NAlCS number not be among those listed at N.J.A.C. 7:26B, 
Appendix C, as subject to I S M ,  then these sections should be disregarded. Please proceed to section 
M. 
J . If the applicant is seeking a determination for a transfer of ownership or operations involving an 
evaluation of whether the indirect owner's assets would have been available for remediation please provide 
the following information as an attachment to this application: 

1. ldentify each direct owner and each indirect owner of the industrial establishment; 

2. ldentify whether the indirect owner has exerted fiscal control over the direct owner or 
industrial establishment including, but not limited to, imposing any restriction upon the financing, 
borrowing, budgeting, dividends and cash management of the direct owner or industrial 
establishment; 

3. List all persons that are officers and directors for both the direct owner and the indirect 
owner of the industrial establishment to establish whether the officers, directors and employees of 
the indirect owner constitute a majority of the directors of the direct owner or the industrial 
establishment or such smaller number of directors as is sufficient to effectively direct the 
management and policies of the direct owner or the industrial establishment; 

4. ldentify whether the officers, directors and employees of the indirect owner are involved 
in the day-to-day operations of the direct owner or the industrial establishment and whether the 
day-to-day operations of the direct owner or the industrial establishment are relevant to the 
generation, manufacture, handling, storage or disposal of hazardous substances or hazardous 
wastes; 

5. ldentify whether the indirect owner has the ability to control the activities, policies or 
decisions of the direct owner or the industrial establishment and whether these activities, policies 
or decisions are relevant to the generation, handling, storage or disposal of hazardous substances 
or hazardous wastes: and 

6. The applicant shall provide any additional information which may be relevant to' this 
determination. 



K. If the applicant is seeking a determination for a transfer of ownership or operations involving an 
evaluation of whether the subject transaction is a corporate reorganization not substantially 
affecting the ownership of the industrial establishment, please provide the following information as 
an attachment to this application: 

1. ldentify each direct owner of the industrial establishment, indirect owner of the 
industrial establishment and the organizational structure of the person, prior to, and after the 
proposed transaction; 

2. ldentify whether the transaction involves the transfer of stock andlor assets, solely 
among persons under common ownership or control andlor shareholders or owners of such 
persons. A transaction between related corporations that prepare financial statements or tax 
returns on a consolidated basis will be presumed to be among corporations under common 
ownership or control; 

3. Identify: (i.) Whether the transaction will result in an aggregate diminution of more than 
10 percent in the net worth of the industrial establishment or of the person directly owning or 
operating the industrial establishment. The applicant must include all transactions occurring within 
the five-year period preceding the date of the proposed transaction in the calculation of "aggregate 
diminution"; or (ii.) Whether there is an equal or greater amount in assets that is available for the 
remediation of the industrial establishment before and after the transaction(s); 

4. ldentify whether the transferee has a registered agent in New Jersey who is authorized 
to accept service on behalf of the transferee. If so, the applicant shall provide the name and 
address of the registered agent; 

5. ldentify whether the assets of an indirect owner transferring any direct or indirect 
interest in the stock or assets of the industrial establishment would have been available for the 
remediation of the industrial establishment based upon the criteria set forth in (b) above; and 

6. Provide any additional information which may be relevant to this determination. 

L. See Attachment B. 

If the applicant is seeking a determination for a transfer of ownership or operations involving an evaluation 
of whether the subject transaction is a transfer of a controlling interest in the industrial establishment, 
please provide the following information as an attachment to this application. 

1. ldentify whether the transferor is transferring more than 50 percent of the voting or 
ownership interest in the direct owner or operator or indirect owner of an industrial establishment. 
There is a rebuttable presumption that any person who has more than 50 percent of the voting or 
ownership interest holds a controlling interest in that direct owner or operator or indirect owner; or 

2. ldentify whether the transferor is transferring 50 percent or less of a voting or 
ownership interest in the direct owner or operator or indirect owner of an industrial establishment 
and: i. ldentify whether the transferor possess(es), directly or indirectly, the power to direct or 

cause the direction of the management and policies of the entity; and 

ii. ldentify whether a voting trust, shareholder's agreement, proxy or similar agreement 
exists which would enable the transferor to elect a majority of the board of directors or a smaller 
number of directors sufficient to effectively direct or cause the direction of the management and 
policies of the entity; and 

'3. Provide any additional information which may be relevant to this determination. 



M. Right of Entry: Pursuant to fhe lndusfrial Site Recovery Act rules (N.J.A.C. 7:26B-1.9), by fhe 
submission and cettifi'cafion of fhis documenf, I give my consent to fhe Depattmenf and or ifs aufhorized 
representatives fo enfer the lndusfrial Esfablish n , upon fhe presenfafion of credenfials, fo inspect the 
site to verify the accuracy of fhis application. TfsC (The signatory on the certification shall initial 
here) 

CERTIFICATION: 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of N.J.A.C. 7:26B-1.6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. For a partnership or sole proprietorship, by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal or other public agency, by either a principal 
executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtaining the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:lK-6, et sea, I am personally liable for the penalties set forth at N.J.S.A. 13:lK-13. 

Sworn to andkubscribed Before Me 

Date of 

Have you enclosed a check or money order for $200? X Yes - No 

Check Number $3 154 

Have you included the original signature of the owner or operator? X Yes - No 

Has the certification been properly notarized? X Yes - No 



M. Right of Entry: Pursuant to the lndustrial Site Recovery Act rules (N.J.A.C. 7:26B-1.9), by the 
submission and certification of this document, I give my consent to the Department and or its authorized 
representatives to enter the lndustrial Establishment, upon the presentation of credentials, to inspect the 
site to verify the accuracy of this application. (The signatory on the certification shall initial 
here) 

CERTIFICATION: 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of 1V.J.A.C. 7:26B-1.6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. - For a partnership or sole proprietorship, by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal or other public agency, by either a principal 
executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtaining the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:l K-6, et seq., I am personally liable for the penalties set forth at N.J.S.A. 13:lK-13. 

IMTT-CX, a Delaware DadnershiD 

Sworn to and ~ u d r i b e d  Before Me 

on this 7% dm 
Date of 

Notary 



M. Right of Entry: Pursuant to the lndustrial Site Recovery Act rules (N.J.A.C. 7:26B-1.9), by the 
submission and certification of this document, I give my consent to the Department and or its authorized 
representatives to enter the lndustrial Establish nt, upon the presentation of credentials, to inspect the 
site to verify the accuracy of this application. y(, (The signatory on the certification shall initial 
here) 

CERTIFICATION: 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of N.J.A.C. 7:26B-1.6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. For a partnership or sole proprietorship, by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal or other public agency, by either a principal 
executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtaining the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:lK-6, et sea., I am personally liable for the penalties set forth at N.J.S.A. 13:lK-13. 

a Delaware partnership 
r / - , A  / 

TypedIPrinted Name By: I ) C I M ~  Lu~='-*Y 
4 "' f A / ~ w &  - 2 Title f+es~dG'L 7'- 

Signature -- Date ~/7Yb6 
Sworn to and *scribed Before Me 

% 
on this 7& 

dRL M. CHAPMAN 
Notary Public of N.J. 

4- Erpirss k r c b  16,2000 



M. Right of Entry: Pursuant to the lndustrial Site Recovery Act rules (N.J.A.C. 7:26B-1.9), by the 
submission and certification of this document, I give my consent to the Department and or its authorized 
representatives to enter the Industrial Establish upon the presentation of credentials, to inspect the 
site to verify the accuracy of this application. (The signatory on the certification shall initial 
here) 

CERTIFICATION: 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of N.J.A.C. 7:26B-1.6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. For a partnership or sole proprietorship, by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal or other public agency, by either a principal 
executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtaining the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:lK-6, et seq., I am personally liable for the penalties set forth at N.J.S.A. 13:lK-13. 

IMTT-Bayonne, a Delaware partnership 

TypedIPrinted Name By: l0k447L Title /%5 / 7 3  f. 
Signature Date Y / ~ ~ < D  
Sworn to and ~udcr ibed Before Me 

on this 

Date of 
I 20& 

Notary 

JILL M. CHAPMAN 
Notary PuMCc of CJ J. 

My CammioDion Expires March 16,2000 



M. Right of Entry: Pursuant to the lndustrial Site Recovery Act rules (N.J.A.C. 7:26B-7.9), by the 
submission and certification of this document, I give my consent .to the Department and or its authorized 
representatives to enter the lndustrial Establishm nt, upon the presentation of credentials, to inspect the 
site to verify the accuracy of this application. f ?  (The signatory on the certification shall initial 
here) 

CERTIFICATION: 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of N.J.A.C. 7:26B-1.6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. For a partnership or sole proprietorship, by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal or other public agency, by either a principal 
executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtaining the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:lK-6, et sea., I am personally liable for the penalties set forth at N.J.S.A. 13:'IK-13. 

IMT-Interterminal partnership 

TypedIPrinted Name By: 

Signature ~/7/06 
Sworn to and S d scribed Before Me 

on this r 

A 

Date of &zL&?lY 20% 



M. Right of Entry: Pursuant to the lndustrial Site Recovery Act rules (N. J.A.C. 7:26B-1.9), by the 
submission and certification of this document, I give my consent to the Department and or its authorized 
representatives to enter the lndustrial Establishment, upon the presentation of credentials, to inspect the 
site to verify the accuracy of this application. (The signatory on the certification shall initial 
here) 

CERTIFICATION: 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of N.J.A.C. 7:26B-I .6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. For a partnership or sole proprietorship, by a general partner or the proprietor, , 

respectively; or 
c. For a municipality, State, Federal or other public agency, by either a principal 

executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtainipg the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:lK-6, et seq., I am personally liable for the penalties set forth at N.J.S.A. 13:lK-13. 

Hook Terminaling Company, a Delaware partnership 

TypedIPrinted Name Bv: 0- CU/e@aq Title P?&-' 
Signature Date ~ / ~ h b  
Sworn to and ~ k s c r i b e d  Before Me 

Date of 
. .. 20 043 

V 

JILL M. CHAPMAN 
Notary Publlc of N.J. 

My Comrnlssion Expires March 16,2009 



M. Right of Entry: Pursuant to the lndustrial Site Recovery Act rules (N.J.A.C. 7:26B-1.9), by the 
submission and certification of this document, I give my consent to the Department and or its authorized 
representatives to enter the lndustrial Establishment, upon the presentation of credentials, to inspect the 
site to verify the accuracy of this application. (The signatory on the certification shall initial 
here) 

CERTIFICATION: 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of N.J.A.C. 7:26B-1.6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. For a partnership or sole proprietorship, by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal or other public agency, by either a principal 
executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtaining the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:lK-6, et sea., I am personally liable for the penalties set forth at N.J.S.A. 13:lK-13. 

a Delaware partnership 

TypedIPrinted Name 0 l o / c ~  Title 

Signature Date 4/?/06 
Sworn to and Subsc d bed Before Me 

orl this 7% ~ d d a y  

I 

- -  -- 

-- 
Notary 

JILL M. CHAPMAN 
Notary Public of N.J. 

~y Commission Expires March 16,2009 



M. Right of Entry: Pursuant to the Indusfrial Site Recovery Act rules (N.J.A.C. 7:26B-1.9), by the 
submission and certification of this document, I give my consenf fo the Department and or its authorized 
representatives fo enfer the Industrial Establish f, upon the presentation of credentials, to inspect the 
site to verify the accuracy of this application. vR (The signatory on the certification shall initial 
here) 

The following certification shall be signed by a duly authorized person pursuant to the requirements 
of N.J.A.C. 7:26B-1.6(e) as follows. 

a. For a corporation, by a principal executive officer of at least the level of vice 
president; 

b. For a partnership or sole proprietorship, by a general partner or the proprietor, 
respectively; or 

c. For a municipality, State, Federal or other public agency, by either a principal 
executive officer or ranking elected official. 

N. I certify under penalty of law that I have personally examined and am familiar with the 
information submitted in this application and all attached documents, and that based on my inquiry 
of those individuals immediately responsible for obtaining the information, to the best of my 
knowledge, the submitted information is true, accurate and complete. I am aware that there are 
significant civil penalties for knowingly submitting false, inaccurate or incomplete information and 
that I am committing a crime of the fourth degree if I make a written false statement which I do not 
believe to be true. I am also aware that if I knowingly direct or authorize the violation of N.J.S.A. 
13:lK-6, et sea, I am personally liable for the penalties set forth at N.J.S.A. 13:lK-13. 

IMlT-BX, a Delaware partnership 

TypedlPrinted Name Title pf CS/ 

Signature _f~/~6 
Sworn to and ~ufscr ibed Before Me 

on this 7% 
Bate d 

u 24-03-- -- 

JILL M. CHAPMAN 
Notwy Public of N.J. 

My Commission Expires March 16, 2009 



Attachment A 

Tax Block and Lot Numbers 
and Current Propertv Owners 

I Owner 
Bayonne Industries, 

Inc. 

IMTT-BX 

IMTT-BC 

IMTT-CX 
Hook Terminaling 

Company 
IMTT-Pi~eline 

IMTT-Interterminal 
Pipeline 

Block 
452 

452.02 
463 

464.01 

(easements only) 
332 

333.01 
475 

(easements only) 

697 
7 

4, 11, 12, 13, 14, 15 



Attachment B 

Even though the operations at the facility are not ISM-subject based on the NAICS code, 
the applicant is also seelung a determination for a transfer of ownership interest involving an 
evaluation of whether the subject transaction is a transfer of a controlling interest in the industrial 
establishment, pursuant to section "L" of the application. The following information describes the 
transaction: 

Bayonne Industries, Inc., IMTT-BX, IMTT-BC, IMTT-CX, Hook Terminaling Company, 
W1TT-Pipeline, and IMTT-Interterminal Pipeline (the current owners of the industrial 
establishment) are ultimately owned by Loving Enterprises, Inc. ("Loving"), a Louisiana 
corporation. Therefore, Loving is the indirect owner of the industrial establishment. Th~s  
transaction involves the sale of a 50% ownership interest in Loving to Macquarie Terminal 
Holdings LLC, a Delaware limited liability company. The daily operational control of the industrial 
establishment will remain the same. The current operations are not ISM-subject, and there will be 
no change in operations at the facility as a result of this transaction. 

Pursuant to Section L of the application, Loving is issuing and selling 50% of the ownership 
interest in the indirect owner of the industrial establishment. The transferor and Macquarie will 
share equally the power to direct or cause the direction of the management and policies of Loving, 
and a shareholder's agreement enables each of them to elect half of the members of the board of 
directors. However, the operational control of the industrial establishment in Bayonne will remain 
the same following the transaction. 



Attachment C 

Prior Owners and Operators 

IMTT-Interterminal Pipeline purchased its portion of the facility fiom Coastal Oil New York, 
Inc., 1001 Louisiana Street, Houston, Texas 77002 on February 26, 2004. At the same time, 
IMTT-Pipeline received an assignment of Coastal's rights under several existing pipeline 
easements. IMTT-Pipeline does not own any real property. 

Bayonne Industries, Inc. has owned its portion of the facility from prior to 1983. Other operators 
of this property (in addition to IMTT-Bayonne) include the following: Oil Mop - East Coast, 
L.L.C., environmental consulting company fiom August 1997; Bennet Testing Services, Inc., 
independent chemical testing facility fiom November 1995; Enron Capital & Trade Resources 
Corp., a cogeneration facility (currently undertakmg a remediation pursuant to I S M  Case No. 
985 13); Mid-States Packaging & Distribution, Inc., warehouse for storage of plastic resins fiom 
March 1994; Bookazine, book warehouse fiom November 1997 to March 1998; Coviello 
Transportation Company, general warehousing and storage fiom June 1989 to April 1994; H&M 
Warehousing & Transportation, general warehousing and storage fiom June 1988 to December 
1988; Nicaretta Construction Company, storage of construction equipment fiom December 1973 to 
September 1995; Railhead Transfer, trucking and warehousing of general cargo in October 1984; 
Rona Pearl, manufacturing/warehousing/sales of cosmetic products fiom August 1971 to April 
1995 (Rona Pearl submitted an ISRA filing for its termination of operations and received an NFA 
letter in June 1995 - E94100); Saybolt Inc., petroleum testing laboratory fiom December 1985 to 
July 1998; Universal Air Cargo, general warehouselstorage fiom October 1987 to December 1998; 
and Votainer, general warehousing and storage of shipping containers fiom October 1984 to 
January 1988. 

IMTT-BC purchased its portion of the facility fiom Powell-Duffryn, Ltd. in February 1997: 
Powell-Durn (formerly known as El Dorado Terminals) operated at the facility fiom March 1979 
through February 1997. A methylene chloride spill was remediated at this facility under Case # 01- 
03-07-1649-03. Prior operators of this property (in addition to INITT-Bayonne) include the 
following: IESI Holding Corp, offices for sanitation collection company fiom October 1997; and 
Laboratory Services, Inc., independent chemical testing facility fiom pre-1984. 

Hook Terminaling Company purchased its portion of the facility fiom the City of Bayonne in 
2003. Lafarge North America operated the property during the City of Bayonne's ownership of the 
property, and continued operations aRer the property was purchased by Hook Terminaling 
Company. The site is being remediated pursuant to a Remediation Agreement under I S M  Case 
#E20030328. 

IMTT-BX purchased its portion of the facility fiom Exxon in April 1993. Prior operators of this 
property (in adhtion to IMTT-Bayonne) include the following: International Petroleum Corp. of 
Delaware, waste oil recycling (primarily motor oils) fiom July 1998; Exxon Corporation leases a 



portion of the property solely for use as staging area (equipment storage) for its environmental 
remediation from April 1993; SGS Control Services, Inc., independent petroleum testing laboratory 
from May 1991; Delta Atlantic, performs blending of materials to make aircraft wing de-icer from 
April 1994; Allchem, trucking terminal fi-om October 1994 to July 1996; and Angus Tank 
Cleaning, tank cleaning operation and equipment staging area (actual tank cleaning done off-site) 
from September 1994 to May 1999. 

IMTT-CX purchased its portion of the facility from Constable Terminal Corporation in August 
1997. Powell Duffiyn Terminals, Inc. owned the property until May 1984, when it sold the 
property to Constable Terminal Corporation. 
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P ~ E f f i e  REPLY TO WEST ORANOE 

April 20.2006 

Via Facsimile (609-633-1 439) 
Mr. James J .  Bono 
New Jersey Department of Environmental Protection 
Bureau of Risk Management, Initial Notice and Case Assignment 
ISRA Initial Notice 
401 East State Street, 5'h Floor 
P.O. Box 435 
Trenton, New Jersey 08625-0435 

Re: IMTT-Bayonne 
250 East 22""treet, Bayonne, New Jersey 

Dear Mr. Bono: 

As a supplement to IMTT-Bayonne's application for a non-applicability determination, 
we are providing this letter to further describe IMTT-Bayowe's operations at the above- 
referenced facility. IMTT-Bayonne operates a bulk petroleum and chemicals sto~age and 
distribution facility. IMTT-Bayonne does not own the products stored at its facility, but merely 
stores them for a fee. IMTT-Bayonne operates the tank terminal, but the products stored inside 
the tanks are owned by various customers. Because IMTT-Bayonne does not store its own 
products, its NAlCS code is 495190, which is not subject to the requirements of ISRA. 

Thank you for your attention to this matter. Please contact me if you have any questions 
or require additional information. 

Very truly yours, 

L f l- Jq(/& 
DENNIS M. TOFT 

1011589.1 

APR 20 2006 12: 12 PAGE .02 
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REMEDIAL ACTION SELECTION REPORT 

Bayonne Industries, Inc. (BI) and Exx0aMob'1 have completed this investigation of 
feasible options to achieve a permanent remedy for co-on potential from the erstwhile 
Platty Kill Canal (PKC) adjoining their properties in Bayonne NJ. Resented in detail in this 
report is the Remedial Action Selection @AS) for one of the two "screened alternatives" (EPA, 
1 988) described below: 

a. Source Removal with Off-Site Disposal of contmhted Sediments 

This approach would likely require OD- support for the Lower sidewalls of 
the d (below the existing bulkhead depth) prior to dredging and removal of the 
impacted d e n t s  for off-site disposal and replacement with fill. Some isolation of 
the canal would be necessary as well during this process along with a detailed 
examination of localized sediment characteristics. 

b. Filling and Containment 

This approach includes pmnanently closing the mouth of the canal and containing 
impacted sediments in the canal with an impermeable barrier. Prior to sidewall 
containment, locally occlnring dredging materials would be deposited in the chime1 
with accompanying dewaterixlg and capping with an impermeable M e r  topped 
with a layer of soil suitable for planting. The most highly impacted areas or "hot 
spots" will be removed and/or tmkd prior to filling and capping. 

The Fitling and Containment Alternative was chosen to be lkthm evaluated as the most 
attractive alternative based upon perfonnancey reliabilityy implement&ility/umstructability, 
safety and environmental factors. The protection of the waters of the Kill van KulI and the 
conversion of the d e a d 4  channel left behind during the filling of the e o n t  in the last 
century into a greefl buffer zone were additional incentives. 

Several studies have been performed, or are currently underway, in dekdnhg  the nature 
of the contamination potential of the canal. A PKC Interim Remedial Action Report (1995), and 
Phase I and Phase I1 Remedial Investigation (RI) Reports (1996 and 1998) that included a 
wmparkon with NJDEP published soil standards and sediment criteria have already been filed 
with the NJDEP. The Phase II RI report identified specific sediment areas which Med to meet 
expected stsrndards or cri* The reports included a cham%htion of the contamination and . . 
provide adequate data to estimate the extent of the contamhated sediment Co-on was 
minimal at the seaward end of the canal. 



The smmhg of additional remedies was deemed appropriate based on prior comment 
h m  the lead regulatory agencies and to conduct the remedial action selection process as 
prescribed in NAJC 7:26E-5.1. In addition, outlining the specSc steps for implementing the 
Filling and Containment Alternative is necessary to confirm its feasibility and to demonstrate that 
this selection will be an effective and efficient manner in which to protect the public health, 
safety and the environment at large. A cursory rewiew of other alternatives is also included in 
this report in the interest of identifying the full scope of possibilities. 

The remainder of this ikt  section is an account of the original history of the canal and an 
overview of the remedial objectives. Subsequent sections document the formal screening of the 
two lead alternatives and the development of detail on the current choice. Finally, conclusions 
and recommendations are provided in Sections 4 and 5. 

1.1 Site Description 

1.1.1 Bayonne Industries, Inc. 

The Bayonne Industries, hc. site is located on the east side of the city of Bayonne 
(Hidson County, NJ) in an area often r e f d  to as Constable Hook. The site is now and has 
since 1983 been operated by lessee IMIT-Baym. Figure 1 presents a site location map 
embracihg an area within 1 -mile of the site (preprrred form the U.S.Geologica1 Survey 7.5- 
Minute Quadmgle). A detailed site plan of the PKC is also included on Figure 1. The maps 
indicated the site boundaries of the owners djoining the PKC (ExxonMobil and BI), the local 
topography, the general surface water drainage, and g e n d  land use patterns. Since both 
industrial facilities collect d treat al l  of their stomwater nmoff, there is no natural watershed 
served by the d. 

The area west of the PKC has been used by Bayonne Industries and its lessees as a bulk 
Iiquid @mid since 1956. These operations provide storage and tramshipment services for 
fbebrelated products, plasticizers, p a r a f b  and other chemicals. Liquid materials are received 
and shipped by marine vessels, tank trucks, tailcars and pipeline. Products are stored in large 
aboveground tanks surrounded by dies providing spill containment. BI has not owned the 
products stored, simply providing warehousing and W e r  services. Accordingly, inventory 
was aad is strictly monitored by third parties who have held BI and its successor operator 
accouutable for losses. Prior to 1956, the site was part of a larger configuration of the Tidewater 
Oil Company refinery operations which began in the nineteenth century. 

The land adjoining the eastern and northerly runs of the PKC was acquired in several 
stages by ExxonMobil's predecessor (Standard Oil of New Jersey) between the late 1890s and 
late 1930s. Between the early 1900s and 1950s various wax ~ ~ t u r i n g  facities had been 
operated and then dismantled in an area along the eastern portion of the canal. As late as 1 %7, 



limited equipment as- with lube oil rmmufacturing (pipe still unit, phenol plant for 
rehhg lube oils also remained in use @an Raviv, 1994). 

From 1950 througb the late 1960s, the methyl ethyl ketone (hSEK) plant north of the 
canal was in operation. Wax was purified in this fiscility and oils were removed from the wax in 
large rotary filters. Subsequently, WBX was removed h m  the filters with MEK. Toluene was 
also used during the wax processing. At other locations in the ExxonMobil Bayonne facility, 
wax ihm the MEK plant was molded into 30 pound cakes for further processing. 

By 1974, all the wax and ldx  operational units in the northern portion of the site, 
including the MEK plant had been dismantled. Only five AGSTs remained (which stored various 
wax and petroleum oii products). These in tum were then dismantled. East of the c a d ,  AGSTs 
are currently used to store various lube and petroleum products. Site remediation of this properly 
is proceeding currently in accordance with m Admhksmtive Consent Order with the State. 

1.13 Creation of the PKC during Waterfront Development 

The Platty Kill Canal is not a natural waterway. A portion of the historic shoreline of the 
Constable Hook has been overlain on the current site plan and included herein as Figure 2. The 
composite diagram includes data fiom a map entitled "Areas now or formerly below Mean High 
Water--Constable Hook, Jersey City (sic) September 6,1978, #658-2 154. The Platty Kill Pond 
PKP) and northern section of the PKC are shown to be constructed abut the mouth of the 
former Platty Kill Creek. Any watershed which the Platty Kill Creek may have served was 
eliminates by landtill, the riparian rights for which were purchased firom the State by Bayonne 
Indwdries in 1987. The southern portion of the PKC is shown to be a remnant of that portion of 
the Kill van Kull surro- on both sides by fill to leave a "barge slipn. This artificial dead- 
ended channel has not served a useful purpose for decades when barge navigation in it became 
impractical. 

The length of the Platty Kill Canal, fiom the dike separating it from the PKP to its 
confluence with the Kill van Kull is approximately 1 100 feet. It is now separated fiom the Kill 
van Kull by a sheetpile barrier that was installed in 1991 under the authorization of the U . S h y  
Corps of Engineers #I6244 and NSDEP (1901-90-00032). The PKC now receives a monitored 
NPDES pedtted discharge h m  Bayonne Industries' water treatment plant along with modestly 
controlled pursdwater exchange and raidall. Some fke product accumulations have been 
obsaved in monitoring wells on either side of the c a d .  

1.1.4 Recent History of the PKC 

h July 1993, the U.S. Coast Guard directed that &phase product seepage control 
measures be implemented at the mouth of the Platty 
sheens w m  observed in the Kill. For its part, Bayo 
circumstances undertook some interim remedial actions (IRA 
Work Plan approved by NJDEP. The interim actions included the reconstruction of a portion of 



the bulkhead, a Phase I investigation to characterize sediments in the Platty KilI Canal, the 
installation of a subsurface free-product retainage curtain along the Kill van Kull and the 
installation of an Air-Guard contaiument system to prevent migration of fke-product sheen into 
the Kill van Kull main stream. The Air Guard proved effective in both controlling outmigration 
of sheens and hash and also has demonstrated that little landside seepage was occurring into the 
KVK h m  the viand Bayome Industries site. For its part ExxonMobil controls trash and sheen 
on the eastern side of the PKC mouth with booms and floating absorbent pads. The Au Guard 
system has also contributed a positive effect on the local water @ty in the vicinity of the 
mouth of the PKC in terms of higher dissolved oxygen concentrations and (as reported in an Air- 
Guard study) the enhancement of fish populations. 

1.2 Remedial Objective 

The BI Platty Kill C a d  Phase I and 11 !hdiment Investigation Report (November 1996 
and March 1998) identified areas of impacted sediments requiring remediation. The objective of 
the conceptual m e d y  presented herein is to a d b s  the management of those impacted 
sediments and eliminate the contaminant migration pathway h m  such sediments to surface 
water. To accomplish the objective, sediments in the open canal will be addressed actively by 
"hot spot " removal followed by containment and capping. Any free product released during 
sediment handling will be contained in the work area and r e w v d  

Incorporating safeguards into the selected remedial design that e h h t e  landside free 
product h m  migrating into sediment or surfhe water in the &me is a Critical secondary 
objective. Both ExxonMobil end BI have identified land areas adjacent to the PKC where fiee 
product has been found on the groundwater table. Free product has also been found in a confined 
aquifer on the ExxonMobil side of the PKC, adjacent to the northern bulkhead. Active recovery 
in the future of the f k e  product in these areas is to be conducted uuder other remediation 
programs. Design safeguards have been included in the selected remedy here that will restrict 
landside free oil @roduct) on the groundwater from entering and recontaminating the sediment 
area. 

2.0 DEVELOPMENT OF ALTERNATIVES 

2.1 Remedial Action S e w o n  Screening Process 

A selection of two preferred closure scenarios has been screened h m  a list of 5 possible 
options (Table 1). These scenarios were selected based on knowledge gained d u h g  Platty Kill 
Pond (PIP) work and the project team's site-specific e-ence. This document includes a 
review of those selections and how they follow the guidelines for Remedial Action Selection 
m b e d  in N.J.A.C. 7:26E-5.1. 

After the media of interest (sediments and free product) and exposure pathways (surface- 
water and groundwater) were deked, alternatives for remediation were deveIoped by reviewing 
relevant available technologies. S e d i i t  removal andor sediment containment were considered 



the most viable respollse actions. A preliminary review of the other possible remedial actions was 
also conducted. In a11 the areal extent and volume of the sediments to be addressed were 
identified along with the surrounding ground and s u r h x  water conditions. 

In the approved Platty Kill Cand Phase I1 Sediment Investigation Report, a 
recommendation was made to postpone PKC remedial actions until a closure strategy for the 
adjacent PKP was developed. That proms is essentially completed with approval of a formal 
closure plan hoped for in 2000. This RAS Process (N.J.A.C. 7:26E 5.1) does not resolve all 
issues related to either reguhtory permitting and or technical construction details that need to be 
addressed. Accordingly, it is recognized that prelimimy pedtting reviews with appropriate 
agencies and M e r  detailed technical design evaluation will follow prim to tmbmitting a RAW. 

A detailed review of the two most auractive remediation strategies is presented in 
Sections 2.2 and 2.3. A summary of the o k  possible responses is included in Section 2.4 to 
aid in validating the Remedial Action Selection presented in Section 3. 

2.2 Alternative No.1- Source Removal with OffSite Disposal 

2.2.1 Concept Description 

The removal of impacted sediments with the conhmhmt levels above certain nominal 
screening values drawn f h m  the Site Remediation Program's Bureau of Evaluation and Risk 
Assessment, Environmental Toxicology and Risk Assessment Unit has been considered in this 
first option. To achieve the aforementioned threshold levels, the removal of impacted sediments 
at the c a d  bottom will require permitted dredging, surface water sediment loading control, fke 
product discharge control, sediment dewatering and pretreatment and post medial sediment 
sampling. This removal process would also involve ref i lhg the canal with similar sedimentary 
material. Additionally, the depth of the extractive dredging could well require extensive 
stnmctural control to augment the existing bulkhead structures. 

Due to the identifmtion of fke product on the water table at locations around the 
bulkhead, this approach would require a delay in implementing until the h e  product is removed 
(or additional secondary containment barrier construction was installed). 

233 Technical Screening 

The vertical depth of impacted sediments to be removed is approximately f&m feet. 
The impacted sediments occur at approximately 12 to 15 feet below the top of the bukhead. 
This thickness of sediments can be removed with a clamshell bucket or modified hydraulic 
excavator to the appropriate depth, However, an extensive bulkhead system would be necessary 
to provide support against failure of the existing side strata during excavation. In locations 
where the existing bulkhead is in disrepair, new shedpile bulkheads with associated tie back 
supports would be &led for. 



The dredghg of impacted sediments will require a water control system to be designed 
and installed. Tbis is necessary to ensure that any surfke water impacted by the dFedging 
operation would meet surfice water discharge criteria for the KVK (or some agreed-upon 
standards as developed during the Water Quality Certification permitting process). 

lkedghg of the impacted sediments in the canal would place portions of the material into 
suspension in the d a c e  water. A control structure would be needed to handle suspended solids 
and potentially co nhnktd water andlor fke product. Pilot testing actual, conditions would be 
required to det- sediment loading values and the best available technologies to reduce the 
total suspended solids concentrations to acceptable levels. 

Dewatering of the dredged sediments would also produce a pduct-contamhted liquid 
that would require pretreatment prior to processing at the site wastewater treatment plant. This 

require the design, permitting and construction of a substantial pre-treatment hility. (It is 
anticipated h t  pretreated water would then be diverted to the on-site treatment plant prior to 
discharge). 

Finally, imported sediment would be required to be placed in the PKC once the impacted 
sediments were disposed of off-site. This sediment is available via dredging fiom areas I d  
near the facility berths. Sampling and certification of these sediments by the appropriate SRP 
Bureau would be necessary of course prior to plac'hg them into the PKC. 

2.23 Regulatory Screening-$0- Removal 

In addition to the Site Remediation Program (SRP), there are several other State and 
Federal Agencies having jurisdiction over the process of removing, replacing and/or controlling 
the sediments in the PKC. The .lllmrrustra . . tive fkasib'ity of obtaining authorization to paform a 
remedial action of dredging in the PKC cannot be fully known in advance. However, some of 
the basic issues involving specific Federal and State Agency concerns are summarized below 

Both Federal and State authorization will be requid for s t nx td ly  preparing the PKC 
to allow for dredging of contamhatd sediments h m  its bed, for isolation of sidewall stratum 
through the installation of a sealed bulkhead containment system, and for placment of imported 
dredged material into the PKC to restore pre-existing Mymetry. The U.S. Army Corps of 
Engineers (USACE) regulates the proposed activity pursuant to Section 10 of the Rivers and 
Harbors Act of 1899 for all structures and dredging activities conducted in a navigable 
waterbody. The PKC has been considered nominally as such for the purposes of this report. The 
dredging of sediments as well as the placement of fill back into the PKC are regulated by 
USACE under Section 404 of the Clean Water Act. All of the pmposed activities are eligible for 
authorization d e r  these regulatory statuks providing that they are conducted in a manner which 
is consistent with the Coastal Zone Management (CZM) rules for the State of New Jersey. 

The prospect of receiving Federal approval to conduct the alternative remediation 
activities fiom the USACE involves input from other F e d d  Agencies by comment during the 



interagency review period. These agencies do not issue "permits" as such, but can strongly 
influence the final permit decision by USACE. The key Federal Agencies having this input are 
the U.S. Environmental Protection Agency (USEPA), National Marine Fisheris Service 
(NMFS), and Fish & Wildiife Service (FWS). The later two will focus on the short and long 
term impacts of all activities on the local biota and terrestrial ecosystem while the USEPA will 
focus more on the gromdvmm and d a c e  water quality impacts. There is no compelling reason 
why the proposed activities cannot be conducted in a maxmer which is acceptable to these Federal 
agencies. However, there are complications for this alternative compared to the selected 
r d a l  action of filling the canal. These complications primarily involve both the extent of 
shoreline stabilizaiion and mode of Gree product removal prior to dredging the contaminated 
materials from the PKC. Agency review can thus be expected to include an assessment of the 
future performance of the extensive structural systems as well as concern for the controls to be 
employed during dredging (to mjnimize the release of PKC suspeaded sediments into the 
receiving body of water (the Kill van Kull)). 

The State of New Jersey will act pursuant to N.J.A.C. 7:7E, Rules on Coastal Zone 
Management, Section 401 of the Clean Water Act, State Riparian Interests, Waterfkont 
Development Act, and possibly N.J.A.C. 7: 14A-I, Discharge to Groundwater Permit. The 
feasibility of obtaining all of the necesmy authorizations on the State l d  is the same as with 
the Federal level. The issues will be nearly identical, with both having concerns over s d k e  
water and groundwater impacts during construction as well as over the long term. In both Federal 
and State agency review processes, the assessment of how the stabilized PKC will function for 
the long term is also critical. Demonstrating that the bulkhead system will always retain sidewall 
strata will be diBdt. From a regulatory perspective, both the selected a l t e d v e  of filling as 
well as the presented alternative of dredging and removing PKC sediments carry similar 
reguhory hot points. The primary difference between the two is that the filling option virtuaELy 
e l i m .  firture maintenance, m i n i m k s  dbtmbance of sidewall strata, and limits the potential 
for future migration pathways. This advantage is possibly compromised by a questionable loss of 
benthic habitat and "open water". In summary, both alternatives involve the same basic 
regulatory screening procedures and have a similar likelihood of being approved. 

This alternative appears to be burdened by a sigtificant cost differential, liabilities 
associated with disposal and tauportation of contaminated spoil, and a compromised protection 
to the KVK's interfbce with upland contrrmination problems. 

23 Alternative No. 2 - Filling and Containment 

Due to the volume of undifferentiated sediments that are possibly impacted 
(approximately 50,000 cubic yards) and the necessity to provide safeguards against groundwater 
to sediment migration in the remediated areas, the remedial alternative of fihg, containment 
and capping of the PKC has risen to be the remedy of choice. 



1 Concept Description 

On site containment with an overfill of similar sediment material will require the design 
and constmction of a d i e n t  containment cell (SCC). An on site SCC would have several 
advantages over the Source Removal with Off-Site Disposal alternative, notably that it will 
provide a physical barrier between the impacted sediments and gromd water product plumes that 
have been identified on the land adjacent to the canal. The co ' ' t would be keyed into an 
underlying clay layer of sufficiently low permeability to prevent any downward contaminant 
migration. From an irnplementabilityl~ctability and cost viewpoint, this alternative is a 
more viable solution with less risk of damage and environmental reIeases fiom adjacent 
structures and utilities than the Source Removal with Off-Site Disposal alternative. 

The area fiom the top of the impacted sediment to mfhce ( ~ ~ )  will require filling 
to complete the SCC. Filling the freeboard is necessary to provide the structrnal support to 
install the impermeable containment walls and cap. Filling the SCC k b o a r d  will be completed 
with suitable material (i.e. dredge spoils) available locally fiom the Kill van Kull at BI vessel 
berths. This maintenance drdghg sediment a c ~ u m h  at the existing marine fbdities and has 
historically been autfiorized for disposal at either ocean or upland sites. It is recognized that 
capping andor draining the storm water to the treatment M t y ,  would be required to keep the 
SCC from mng with water which could become contaminated and such waters as are derived 
fiom the site wilI be dispatchad through the existing NPDES permitted treatment system. 

23.2 Technical Screening 

The containment of the sediments would also result in the least disturbance to the suface 
water. (The dredging in the vicinity will be taking place under suitable permit provisions in any 
event.) P r e l i m i ~ ~ ~  mimimum volume estimates of sediments above the several cleanup criteria 
are approximately 50,000 cubic yards (c.y.1. These sediments have been found to contain 
concentrations of Total Petroleum Hydrocarbons (TPH) ranging from 20,000 to 180,000 parts per 
million @pm). These concentrations repsent a somewhat heterogeneous distribution (featuring 
"hotspots") with the general trend demasing downstream. 

In order to accomplish the fltlinn of the canal, initially, the mouth of the canal would be 
required to be isolated hm the Kill Van Kull by installing a bulkhead across the mouth of the 
PKC. This first step will act to control the mobility of sediments and d 8 c e  water to the Kill 
Van Kull, a key evaluation cri- in the selection of this process. F d e r  definition of this task 
is necessary and will be provided in the Remedial Action Workplan for the PKC. 

The second step in the containment process will be to fill the remainder (&board) of the 
canal with sediment of similar physical characteristics. These sediments are readily available 
from the berths around the IMlT fkdity. Using dredged material for filling will d t u t e  a 
beneficial use in this case providing the additional advantage of disposal of material that would 
otherwise go to an offsite controlled disposal facility. The disposal of residues resulting h m  



targeted "hotspot" removal in this option can be likely in the Platty Kill Pond closure or a 
contiguous extension. 

Further filling will be necessary to raise the canal to or somewhat above the elevation of 
the surround@ banks. This will allow natural precipitation and runoff to be channeled to the 
on-site water treatment system. 

Filling provides sCructural support for a vertical barrier to be installed inside the current 
bulkbead limits. (Vertical barrier installation without or prior to tilling would require the 
installation of tiebacks or other stmctwal support) into the banks of the PKC). This would 
require drilling through contaminated mterial d the clay M e r  found in the area. F i  the 
canal prior to installing a barrier eliminates this requirement and allows for efficient and 
economical installation of a vinyI sheet pile system with little resulting structural load or ground 
water seepage and a barrier of demomirated impermeabiity and longevity. 

Additional work will be necessary to confirm that the lower clay layer is continuous and 
that its low permeability provides suitable containment. An investigation of subsurfhce 
obstmctions that may exist along the walls of the canal is also anticipated. This is necessary to 
ensure that the selected barrier material can be driven successfully into the clay. Finally, suitable 
cleanup of rip-rap and residues between the present bank and the newly W l e d  vinyl 
containment wall be conducted. 

2.3.3 Regulatory Screening-Filling 

In addition to the overview provided by the Site Remediation Program (SRP), there are 
several other State and Federal Agencies having jurisdiction over the proposed activity of 
isolating and filling the PKC with dredged sediment. The following specific authorizations will 
be required to perform the regulated activities of dredging, disposal into the PKC, and isolation 
of sidewall stratum through the installation of a bulkhead and liner containment system. The 
U.S. Amy Corps of Engineers (USACE), will review the proposed activity pursuant to Section 
10 of the Rivers and Harbors Act of 1899 as well as Section 404 of the Clean Water Act. The 
proposed contahmmt activities are eligiile for authorhion under the apprqnjate regulatory 
statutes listed above pviding that they are conducted in a manner which is consistent with the 
approved Coastal Zane Management (CZM) rules for the State of New Jersey. Because the 
activity imroives the loss of what is likely deemed open water space (albeit one compromised in 
the original regional landtill, certain mitigative measures will be required as part of any CZM 
consistency d e ~ o n .  

The feasibility of receiving approval to conduct these activities is also influenced by other 
commenting Federal Agencies that review and issue mmmendations (adverse or otherwise) to 
the USACE during the interagency review period. These agencies do not issue ''permits'' as 
such, but can strongly influence the final permit decision by USACE. The key Federal Agencies 
having the greatest influence are the U.S. Environmental Protection Agency (USEPA), National 
Marine Fisheries Service (NMFS), and Fish & Wildlife Senrice (FWS). The latter two will be 



concerned with impacts of all activities on the local biota and terrestrial ecosystem while the 
USEPA will focus more on the groundwater and surface water quality impacts. Properly 
managed and executed, the proposed activities can be conducted in a manner which should be 
acceptable to these Federal agencies. However, a thorough justification of the selected remedial 
action will be a necessary part of obtaining this concurrence. 

The State of New Jersey will act pursuant to N.JAC. 7:7& Rules on Coastal Zone 
Management, Section 40 1 of the Clean Water Act, State Riparian Inbrests, W a t m n t  
Development Act, and possibly require an N J A C .  7: 14A- 1, Discharge to G~~undwater Permit. 
The feasibility of obtaining all of the necessary authorkmtions on the State level largely parallels 
the considerations carried at the Federal level. 

As with any project, the ' ' ' tive feasibility of obtaining authorktion to perform a 
selected action cannot be fully known in advance of filina application materials. However, 
encouraging discussions with key ~gulatory officials as well as the established precedent of a 
recently peimitted similar project assuage initial concerns over the regulatory feasibility. The 
NJDEP has just authorized the NJTransit to perfom filling of the Long Slip Canal on the 
Hudson River in Hoboken (Permit No. M5-95-0003.5). The PKC project proposed here is 
somewhat smaller in scope, but otherwise parallels most of the activities and existing conditions 
associated with the Long Sl ip  Canal. 

23.4 Evaluation of Eristing Data Gaps 

Some data gaps exist in the proposed SCC scenario in some of both the technical and 
regulatory elements of our closure proposal. None are expected to preclude implementation and 
these can be addressed in the RVRAW process. There are two particular matters that we expect 
specifically to address m the RVRAw (1) The lack of a fidl field confhnation that the in-situ 
glacial clay material stratum at the bottom of the canal can serve as a con&inment as it extends to 
the mouth of the canat, and (2) The identification of any submerged obstrudons and/or utilities 
that may interfere with sheet piling activities along the PKC boundaries that cannot be removed 
or contained. 

2.4 Other Alternatives 

In all, five potential response alternatives were considad in the overall Remedial Action 
Selection process. This evaluation considered such criteria as i m p l e m d i t y ,  effectiveness, 
costs, xdudon of toxicity/mobility/vofume, compliance with applicable or relevant and 
app- re~uhments  (ARARs) and the overall protection of human health and the 
environment. Observations are d i n  Table 1. 

Based on a review of these alternatives then, of the site conditions and expaience from 
remedial activity with the Platty Kill Pond, the containment option has been deemed to be the 
best overall remedy for the PKC. Containment provides the most direct protestion to the surf& 
water, the least mobiWon/disturbance of existing sediments, minimal human exposure and the 



added protection of providing a barrier to free product migration fiom all landward sides of the 
PKC. A limiting faotor to the containment alternative is obtaining all the necessary @ts in a 
timely W o n ,  but neither of the prime alternatives is of these permit fequirements. 



TABLE 1 
SUMMARY OF DETAILED EVALUATION OF REMEDIAL SELECTION ALTEBNATIVES 

PLATTY KILL CANAL 

Criteria 
Overall Protection of 
Human Health and the 
Environment 

Compliance with 
Applicable or Reievrrnt 
and Appropriate 

, Requlrementa (ARARs) 
long-term Effectiveness 
and Permanence 

Redmaction of Toxicity, 
Mobility, or Volume 

short-term 
Effectiveness 

Implementability 

Ability to Protect 
Againat FIW product - 
gmundwater Impacts 
Relative Cost 
State Acceptance 

Community 
Acceptance 

Alternate 1 
No ActionlMonitoring 
Human Health and the 
environment are not 
protected 

Will not meet ARARs 

Is not effective 

Toxicity - none 
Volume - none 
Mobility - none 
Is not effective 

Very easily 
implemented 

None 

low 
Not expected to be a 
favorable option 
Not expected to be a 
favorable qtion 

Alternate 2 
Containment 
Human health and the 
environment am protected 
sontaminants are 
contained 

Will meet NJDEP 
ARARs with deed 
restrictions and 
engineering controls 
Effkctive - long life to be 
incorporated into design 

Toxicity -Low 
Volume - Low 
Mobility - High 
High - Complete as soon 
as containment is in place 

Moderate to difficult 

High 

Base 
Expected to be a 
firvorable option 
Expected to be a 
favorable option 

Akmate 3 
Dredge and Dispose 
Human he& and the 
environment are protected 
once contaminants are 
removed. 

WiH meet NJIIEP 
ARARs 

Efkctive only with 
completed landward fiee 
product and groundwater 
remediation 

High 
Reduction of all 
Low - qui res  landward 
remediation 

Moderate 

Low 
Without additional 
controls 
Base +SO% 
Expected to be a 
favorable option 
Expected to be a 
moderately favorable 
option 

Alternate 4 
Stabilize in Place 
Human health is 
protecd since 
contaminants are 
stabilized 

Will meet NJDEP 
groundwater 
quality ARARs 

Eff'ective at 
permeability of 
1 x 1 0-7 

Toxicity -LAW 
Volume - Low 
Mobility - moderate 
High 

Moderate 

Effective at 
permeability of 
1x10-7 
Base t. >50% 
Expected to be a 
fbvorable option 
Expected to be a 
favorable option 

Ahernate 5 
Bioremediate 
Human health and 
the environment are 
protected since 
contaminants are 
remediated 
Will meet NJDEP 
groundwater quality 
ARARs with time 

Efkctive only with 
completed landward 
free product and 
groundwater 
mediation 
Toxicity - Moderate 
Volume - Low 
Mobility- none 
Low - requires 
landward 
remediation 
Difficult 

Is not effective 

Base +>50% 
Not expected to be a 
favorable option 
Not expected to be a 
favorable option due 
to time factors 



3.0 DETAILED DESCRIPTION OF PROPOSED REIMEDIAF, ACTION 

3.1 Remediation Standards 

The containment remedy addresses the requirement to meet a particular soil or sediment 
exposure criteria with continuing engineering and institutional controls. This is dehed by the 
Department as a "Restricted use Remedial Action" meaning that the continued use of the 
engineering and institutional controls are necessary to meet the appropriate standards. 
Appropriate institutional measures controls wil l  be instituted to control human activity st or near 
the AOC and to ensuFe the effectiveness of the containment remedy with time. Provision for the 
long-term operation, maintenance and monitoring of the containment structure will be planned 
and included in a R A W  to be p r e p d  for the canal closure following the Department's review of 
this RASR document. Included therein will be provisions the need to maintain a negative 
hydraulic gradient towards the containment area's sump with engineering controls. The 
engineering controls will include a mechanism for recovering any product thal may Separate 
from the sediments over time. The planned, long-tam use of the area will be as a low impact 
buffer area in support of adjoining heavy in dust^^. 

The basic elements of the project requiring authorization are (1) the dredging of  the IMTT 
berths and subsequent disposal in the PKC, and (2) the construction of bulkhead structures at the 
mouth and along the sides of the PKC to isolate the capped material. These regulated activities 
are described in greater detail in the following pmgraphs. 

It sbould be pointed out that, as stated earlier, the NJDEP has issued authorization to the 
NJTransit to conduct dredging and f i l l i i  of the con- Long Slip Canal in Hoboken, on 
the Hudson River (Permit No. 0905-95-0003.5). The Long Slip Canal covers approximately 
twice the area and will contain approximately 150,000 to 180,000 cubic yards of dredged 
material when the project is completed. In contrast, the PKC project will involve at most 
approximately 40,000 cubic yards of dredged material required to fill the canal. The following 
basic elements of permitting will apply to the proposed activities specifically related to the 
coastal permits programs of the State of New Jersey, and the U.S. Army Corps of Engineers. 

Dred6m and Dismsal Activities 

It is demonstrably clear that the future requhments for dredging at the IM'IT West Side 
piers alone will provide the requisite quantity of material needed to fill the PKC. Dredging and 
disposal permit applications for these piers are already in process now based on use of a third- 
party upland f d t y  if necessary. There are a limited number of these locations. 

The dredging activities will include the utilization of a ~ ~ m o u r r t e d  crane and dmlged 
-a1 scow for staging of dredged material. The materiaI to be dredged from each berth will 
consist primarily of fine-grained sediments that will be removed via closed clamshell bucket and 



deposited directly into sealed scows. Once filled, each scow will be transferred to a staging area 
immedi&ly adjacent to the mouth of the PKC. 

The fiee water associated with the dredged material placed into the scow will be returned 
to the waterbody after approximately 24 hours of decanting. The decanted dredged material will 
then be rehandled by either land-based or waterborne clamshell bucket into the PKC near the 
mouth. A secondary method of movement may be required such as a hydraulic excavator 
operating along the banks of the PKC to properly disprse dredged material in the PKC. 
Eventually, as the material a c c u m h  near the mouth and lower reaches of the PKC, dredged 
material may be moved via truck to the head end of the PKC to efficiently fill the PKC. 

Containment Cell Construction Activities 

The containment measures to be implemented include a sealing bulkhead at the mouth of 
the PKC that wilI be anchored with earth anchors to resist earth pressures. Another bulkhead 
wall will be driven along the sidewalls of the PKC to isolate sidewall stratum. This bulkhead 
will be driven as close as possiile waterward of the existing bulkhead face and will be installed 
at the conclusion of al l  dredging and filling activities. The sidewall bulkhead material will be a 
vinyl sheet pile having low permeability interlocks and will be driven to a toe elevation that is 
coincident with the lower clay layer. 

R e d v  Authority 

Dredging, disposal, d const.ruCtion activities in the PKC are subject to the following 
regulatory oversight. 

State of New Jersey Waterfront Development Act. 
State of New Jersey Rules on Coastal Zone Mauagement (NJAC 7:7E). 
Federal Consistency Determination pursuant to the Federal Coastal Zone 
Management Act as so issued by the State of New Jersey. 
State of New Jersey Water Wty Certification pursuant to Section 401 of the 
Clean Water Act 
State Riparian Interests. 
Section 10 of the Rivers and Harbors Act of 1899. 
Section 404 of the Federal Clean Water Act. 
Possible requirement of NJPDES Discharge to Groundwater Permit (N J.A.C. 
7: 14A-1, subject to determination by the Bureau of Operational Ground Water 
Permits. 
Office of Sediment and Dredging, NJDEP 

Note: It is assumed for the purposes of this analysis that the dredged material for the PKC 
containment will be from nearby berths on the KVK. Therefore no NJPDES Discharge to 
SurtsCe Water will be required to &water these sediments because the dredged material 
being dewatered is fiom the same waterbody. 



Environmental Assessment of Potential XmDacts and Other Regulatory Considerations 

The act of dredpg and disposal in the NYMJ Harbor areas involves several regulatory 
d e w s .  Fortunately, in the State of New Jersey, a guidance manual has been developed to 
address these issues. In this manual, dredged material disposal alternatives have been 
categorized to include open ocean disposal, or in most cases disposition at a wnhd disposal 
f d t y ,  a permitted containment area, a subaqueous disposal pit, and a marshore and upland 
c m f k d  disposal facity (CDF). In general, with the exception of material that is eligible for the 
very strictly controlled ocean disposal, most dredged material in the NYNJ harbor area has 
contamination levels which have required the alternative disposal methods to be employed. 

In actor- with the publication entitled The Mamuement and Readation of Dred* 
Activities and Dredged Materials in New Jemw7s Tidal Waters, the albnative of placing 
dredged material into open water or wetlands is classified by the State of New Jersey to be 
"contai~~n~ent". w e d  material "containment areasn are d y  created by first constructing a 
bulkhead or berm and then filling the encIosed open water or wetland area 

Because a containment area is generally a wetlaad or open water area, the potential 
~11viromental impacts of creating a containment area depend greatly upon the geographic 
location and present ecological fimction or value of the area in question. The permanent loss of 
benthic, open watex or wetlands are the primary long-term impacts to be evaluated. Short-term 
impacts to be considered include those of surface water quality and benthic toxicity impacts 
resulting h m  the dispersal of sediments as a result of the containment area construction (i.e. 
filling of the PKC). 

Additional impacts to be considered include those associated with what may happen if the 
"contaminatedn dredged material placed into the PKC is not adequately isolated. These include 
potential ground water impacts, marine ecosystem and aquatic biota impacts. The impacts of a 
nearshore containment area are essentially identical to those associated with an upland CDF, the 
only difference being the temstrhl e n d e n t  in which it is located. 

The d o n  of upland or wetland areas by filling open water or wetland environments is 
a regulatory concern because of Coastal Zone Management rules. Filling in natural water areas is 
discouraged and filling wetland areas is prohiiited. In most cases, the dredged material Wing 
placed in a containment area is more mtaminated than the surromcling environment. However, 
in the case of the PKC, the sediments are much more co- than those from the outside 
shipping berths. (These areas were dredged in late 1997 and early 1998). 

Exchange of waters fiom the PKC with the Kill van Kull waterway has been pwiously 
controlled through the construction of an isolation bulkhead at the mouth of the PKC. If the 



selected remedial action is followed, the dredging and disposal activities can and will involve 
addressing the following key points: 

The filling of the PKC requires a demonstration that there is no practicable or 
feasible land alternative available for dredged material disposal. 
It is preferable that containment areas be located in areas impacted by similar 
levels of existing sediment contamination as the dredged material proposed for 
disposal in the area 
Locating a dredged material containment area site will be evaluated using the 
Rules on Coastal Zone Management. 
The containment area bulkhead must be designed and constructed to ensure 
maximum isolation of con taminants. 
Final capping of the created upland or wetland substrate area may be required to 
ensure long-term isolation of containments. 
Long term monitoring of the containment area site and sum,- environment 
may be requid to wnfllrm adequate isolation. 
Construction of a containment area for dredged material will result in the loss of 
open water habitat in the case of the PKC. Mitigation for this loss may be 
requjred, and in this case an in-kind replacement may not be possible. Therefore, 
proposed outsf-kind mitigation may be appropriate to accommodate these 
requirements. 
Dredging and disposal will require sampling and testing to be pedormed on the 
material to be wed in order to assess the clxmwk&ics of the bulk sediment as 
well as the suspended sediment phase during dewatering. 

The proposed activities contained in the RASR raise several regulatory concerns that will 
require diligent and thorough responses. Key agency stakeholders in this endeavor include the 
National Marine Fisheries Service, Fish and Wddlife, and the Environmental Prokction Agency. 
These agencies have similar concerns with those outlined in the NJ Rules on Coastal Zone 
Management. 

33  Sealing the Mouth of the Canal 

A steel bulkhad structure supported by outboard batter piles has been in place at the 
mouth of the PKC since 1991 when it was authorized and c o d .  This structure has been 
acting as Wer to prevent free product h m  entering the PKC. Supplemented by the Air 
GuardTM containment system installed in 1995 at the outbod end of the PKC, these control 
stnactures have functioned effectively for their intended purpose. However, to pmperly contain 
PKC sediments and dredged material to be placed in the PKC, a more substantid and structural 
bulkhead must first be installed. The ~lew bulkhead at the mouth will be an anchored steel sheet 
pile system. The sheet piles will act as a barrier to contain dredged sediments and will be keyed 
into a deep clay layer to contain subaqueous PKC sediments. The new bulkhead will be driven 
u p l d  of the existing sheet pile dam so that the dam can remain in place during c o d o n .  
The existing sheet pile darn structm and Air Guardm containment systems will remain in place 



during construction and will be integrated with the control measures to minimize impacts to the 
Kill van Kull (KVK) as site water is dewatered and PKC filling proceeds. 

Installation of the sheet pile bulkhead at the PKC mouth will be the first construction 
activity and is one of the most critical siructwal elements of the project. Properly designed to 
withtad earth pressures, surcharge loads, and hydrostatic forces, this approximately 75 foot 
long bulkhead wiIl seal the mouth of the PKC. Prior to driving the sheet piles, the interlocks will 
be sealed with a waterstop product such as Adeka Utra Seal@ A-50 or equivalent. This prodxt 
is a liquid rubber that expands when in contact with water. After initial air cure the product 
becomes a stable polymeric rubber and has a proven track record of success for similar 
applications. The driving of the sheet pile will be done h m  either land or waterborne crane 
utilizing conventional pile driving equipment. Upon completion of the driving, an exterior wale 
system will be installed appmximately two feet above the mean high water line. 

The horizontal wale system is designed to tnmsfkr earth pressure loads into the ground 
anchors. The ground anchors are installed through the wale system and will require the use of a 
proprietary anchorage system. Ground anchors will be drilled h m  a barge m o d  drill rig on 
the outboard end of h bulkhead and will be angled downward approximately 30-40 degrees off 
horizontal. The steel tendons of the anchor system will be placed inta the drilled earth and full 
grouted in place. The grout acts together with the soil to provide the resistance required to 
develop the designed capacity. Each ground anchor will be tested upon completion in 
accordance with standard accepted practices. The anchors will be sealed off at the wale with 
cover plates and will be a "double corrosion prokctd" type to ensure long service life. In 
addition, steel sheet pile mrrterial wiil be marine grade steel that is corrosion resistant and will be 
coated with a high grade epoxy coating system to p v i d e  extended service life. 

3.4 Site Preparation 

Selected areas along the perimeter of the PKC have been impacted with floating product. 
During the site prepdon phase of the Remedial Action, fiee product will be remediated and 
recovered as practicable. The areas to be addressed include the northern t e h s  of the PKC 
adjacent to the PKP, collapsed bulkhead areas and isolated miscellaneous l ~ o n s  along the 
d. Specific locations and a designed approach for each area will be included in the RAW. 

3.5 Hot Spot Removal 

The most highly impacted areas or "hot spots" will be removed and or treated prior to 
filling and capping. As practicable, these defined areas will be addressed through direct disposal, 
stabilization or incorporation into the plans for the PKP mediation. Specific areas will be 
&ed in the RAW and, as scheduling requires, into the closure plans for the PKP. 
At this point, the volume of "hot spotw materials calling for actual removal has been estimated at 
less than 10,000 cubic yards, a volume which could be accommodated in the Pond or in a modest 
extension thereof into the canal. 



3.6 Filling with Dredged Material 

After the bulkhead at the mouth is sealed and hot spot and surface cleanup complete, the 
PKC will be ready to receive navigational dredged material from the nearby IMTT berths. This 
materid will have been placed into sealed scows and allowed to decant for approximately 24 
hours prior to placement. All dredged material handlii and trausfer areas will be contained by 
silt curtains and debris booms to minimize impacts. All clamshell buckets used d h g  dredging 
and ~~haudling wiU be closed type, such as the Cablearm@ bucket or equivalent type. This will 
minimize release of sediments fiom the bucket. 

Loaded dredged materid contained in sealed scows and placed adjacent to the mouth of 
the PKC will be rehandled by crane and clamshell bucket into the PKC. As the dredge material 
forces the PKC m i k e  water out, the water will be collected and treated as appropriate h u g h  
the existing water treatment plant. 

It is anticipted that the PKC will require approximately 30,000 c.y. of material in order 
to contain existing bottom sediments in the canal and to achieve a finished grade tbat is close to 
existing. The final placement of fill material will require the use of modified dredged material 
which will be amended to provide a s d k e  which can support light vehicular t d i c .  The 
surface of the fill4 PKC will be graded to allow for containment of all storm water nmoff that 
&all be managed and muted to the existing authorized treatment faciity. At the conclusion of 
the filling process, the existing exterior steel sheet pile dam will be completely removed. 

3.7 Containment 

3.7.1 Containment Description 

Containment of the PKC will consist of engineering control measures, by physical 
mechaubms, to contain and stabilize the dewatered contaminated soils within the PKC. Physical 
mechanism for containment will consist of utikhg the existing low-permeability soil sub- 
strata, located beneath the existing c o d e d  soils, as the base of the containment. The 
sidewalls of the contaminated soil will be contained with the installation of vinyl sheet piling that 
will include a waterstop joint sealant Wed within the g a p  of the interlocking section of the sheet 
piles. F i y ,  an engineered cap, as detailed in Section 3.8 herein shall contain the uppennost 
portion of the contaminated soil. 

3.7.1.1 Low-Permability Soil Sub-Stratum 

The existing sub-strata soil beneath the existing contaminated soil, within the PKC, 
consists of an approximate 15-foot thick layer of clay, maintaining an estimated hydraulic 
conductivity of 1x1~' cin/sec. This low-permeability soil sub-strata will form the base ofthe 
containment in which the vinyI sheet piling, described below, shall be driven into to fonn an 
impermeable seal. F d e r  soil borings shall be required within the confines of the PKC to 



confirm the sub-strata depths, thickness, and hydraulic conductivity prior ta implementation. 
Refer to Detail on Figure 1 for sectional view of proposed containment scenario. 

3.7.1.2 Vyl Sheet P i g  

As discussed, the sidewalls shall consist of vinyl sheet piling, which will include a 
waterstop joint sealant filled within the gaps of the interlocking section of the sheet piles. Vinyl 
sheet piling is a readily available material with an installation track record of approximately ten 
years. Additiondly, there are several sheet piling contractors located in the Bay~rne area that 
have performed marine installations of vinyl sheet piling in the New Jerseymew York area. 
Vinyl sheet piling has been selected as the sidewall containment control for the PKC for the 
following reasom: 

Chemical Durability: 

Vinyl is one of the most chemically durable polymers known and has demonstrated 
resilience, in extreme conditions, to over 75 percent of 605 concentrated chemicals. Vinyl is 
chemically compatible with the known m n t a m i ~ ~ t s  contained within the PKC and would be 
resistant to oxidation, as opposed to the potential rusting of steel sheet piling. 

Vinyl sheeting is engineered to provide outstanding flexure strength, tensile strenglh and 
creep limited strength subsequent to installation. The vinyl sheeting will provide excellent long- 
term strength characteristics for the application and proposed depths required to contain the 
sidewalls of the PKC. 

UV Resistance: 

Vinyl sheeting does not degrade in sunlight since it is made h m  weatherable vinyl that 
resists ultra violet degradation Titanium Dioxide and additional ultra-violet inbibitors are added 
to the vinyl used in the manufactwing of vinyl sheet piling to eliminate the negative effects of 
sunlight. Additionally, the proposed application of the vinyl sheet piling as the sidewall 
containment of the PKC will not be exposed to sunlight upon completion of construction, see 
Detail on Figure 1. 

The entire surf" area of vinyl sheet piling is 100 percent impermeable. The sheet pile 
interlocks, with a waterstop joint sealant applied, have extremely low permeability rates, on the 
order of 2.5~10''~ cdsec (as repoacd by Materials hternational, Inc.). In studies conducted by 
U.S. Army Corps of Engineers, CHMM, and EA Engineering, Science and Technology, Inc., it 
was determined that, "Sheet piles are relatively more impermeable than slurry walls. The vast 
majority of the sheet pile d a c e  area is irnpermeaible, with use of a joint sealant firrther 



mhimkhg potential leakage through the wall. A slurry wall's entire s d & e  is pemeable and 
will allow low rate flow through a large surface area. Calculations indicated that the actual 
throughput volume of water penetrating the sheet pile wall will be less than through a low 
pmeability slurry wall." 

An exceptionally high reliabiiv level of consistency is credited to vinyl sheet piling 
because it is manufactured by continuous extrusion. Quality control of raw materials combined 
with repeatable m a n u f m g  processes result in consistent product performance. 

hmct Durability: 

Vinyl sheet piling is designed to handle the rigors of typical steel sheet piling installation 
p d u r e s .  Vinyl sheet piling have a minimum impact strength requirement of 1 1,000 inch 
pounds per square inch. Vinyl sheet piling must have this high level of impact resistance due to 
the immense impact required during installation. 

Installation: 

Vinyl sheet piling is lightweight and easy to manage. It is easily installed in a m s  with 
high water tables and surface water. It can also be installed on highly sloped dates and in 
areas of limited access. Vinyl sheet piling is typically installed using commerciaVconvmtioaal 
vibratory hammers weighing up to 3,500 pounds. 

To ensure proper installation of the vinyl sheet piling, large objects, such as dehct 
utility pipes, boulders, or building debris, will have to be removed by mechanical methods during 
installation of the vinyI sheeting. Being that the vinyl sh&g panels will extend to 
approximately 40 feet in depth, large objects would be removed by either an excavator' for 
shallow removal objects (0 - 20 feet in depth), or a clamshell operated by a crane, for deeper 
removal of objects (20 - 40 feet in depth). A pre-construction boring program would be 
recommended to determine the potential for encountering objectionable objects at or near the 
proposed locations of the vinyl sheet piling. 



3.8 Capping 

The proposed impermeable cap for the PKC shall consist of a four component composite 
layer cap, which, combined is a 2Y~foot vertical cap. 

The composite cap layers, from top to bottom, shall consist of a vegetated top cover layer, 
a drainage sand Iayer, a textured high M t y  polyethylene (HDPE) impermeable geomembrane, 
and a bedding layer. See Detail on Figure 1 for a sectional detail of the proposed impermeable 
cap- 

3.8.1 Vegetated Top Cover Layer 

The vegetated top cover will be designed and constructed to maintain vegetative growth 
and to effectively minimize erosion without the need for contingency application of feailizers, 
irrigation, or other nopapplied materials to ensure viability and persistence. However, 
fertilizers, water and other materials will be applied during the capping construction or post- 
closure period, if necessary, to establish vegetation or to repair damage. 

The vegetated top cover layer will be planted with persistent species that will effectively 
minimize erosion, and that do not have a root system that wiIl penetrate beyond the vegetative 
and drainage layer. 

The final top slope shall be, at a minimum, between three and five percent (i.e., 0.03 ftfft 
and 0.05 Wft) after allowing for settling and subsidence, and a maximum slope of 33 percent 
(i.e., 3 Horizontal: 1 Vertical). For the slopes exceeding five percent, the maximum d o n  rate 
shall not exceed 2.0 todacre per year using the USDA Universal Soil Loss Equation (USLE). 

The vegetated top cover will contain a surf= drainage system capable of conducting 
raidhll m f f  across the cap without forming erosion rifts and gullies. 

3.8.2 Synthetic Fabric Filter 

To prevent clogging of the drainage sand layer, a synthetic fabric filter will underlie the 
vegetated top cover. The geosynthetic filter openings will be sized in accordance with a criteria 
that takes into consideration the soil found in layers located adjacent to the gmtextile &c. 

3.83 Drainage Sand Layer 

Constructed ditectly beneath the vegetated top cover layer, as described in Section 3.8.1, 
will be a drainage sand layer. The soil materials that will be utilized to construct the drainage 
sand layer will be fhx of organic material and have less than five percent of the material by 
weight passing a No. 200 sieve. The drainage sand layer will be constructed and graded in 
accordance with the following requirements: 



(i) The minimum thickness of the drainage sand layer shall be 12-inches and have a 
d n h u m  coefficient of permeability of 1 x1 oe3 centimeters per second 

(ii) The drainage sand layer will have a final bottom slope of at least five percent to 
allow for settling and subsidence. 

(iii) A synthetic fabric filter shall overlie the drainage sand layer. 

(iv) The drainage sand layer will be designed so that dmharge flows freely in the 
lateral direction to minimize head on and flow through the low permeability layer. 

3.8.4 Textured High Density Polyethylene W P E )  Geomembrane Layer 

The proposed impermeable layer, to be installed directly beneath the drainage sand layer, 
of the proposed cap design shall consist of a HDPE geomembrane. The HDPE geomembrane 
shall have a maximum coefficient of permeability of 1~10 ' '~  centimeters per second. 
Additionally, the HDPE geomembrane has a chemical and physical resistance to the waste 
materials contained in the PKC. 

An appropriate HDPE geomembraue will be selected for the impermeable layer of the cap 
design for the following reasom: 

Chemical resistance to petroleum umtamhted soils potentially found in the PKC. 

A HDPE geomembrane will meet and/or exceed the closure requirements under 40 Code 
of Federal Regulations (CFR) Part 264 Standards for Owners and Operators of Hazardous Waste 
Treatment, Storage, And Disposal Facilities. 

The HDPE geomembrane shall be placed on a five percent minimum slope to promote 
gravity drainage and a 33 percent maximum slope to ensure stability of the capping system. 

3.85 Sand Bedding Layer 

Installed d k t l y  beneath the HDPE geomembrane will be a sand-bedding layer. The 
bedding layer will be located above the compacted dredge spoils layer. 

The bedding layer shall be fiee of organic mated and consist of a sand or loamy sand 
material. The bedding layer shall be fiee of particles greater than three inches in any dimension. 



3.8.6 Capping Subgrade Preparation 

Prior to installation of the proposed cap, the PKC shall be graded and compacted to 2% 
feet below the proposed final contours, to be designed. The subgrade shall be grade to a 
minimum slope of five (5) percent and a maximum slope of 33 percent. All objectionable 
materials, that may undermine the proposed cap's integrity, shall be removed or buried on site 
under the di i t ion of the project engineer. 

4.0 CONCLUSIONS 

Five remedial action alternatives were evaluated and two were screened further as part of 
the RAS process for the PKC. Based on this investigation, the "Containment and Capping" of 
the impacted sediments was selected as the most efficient approach and one providing the highest 
level of protection to human health and the environment, especially when considering the 
surrounding conditions and future h e  product remediation needs of the neighboring property. 
The following specific conclusions are presented: 

1. Five remedial alternatives were identified and evaluated for this RASR Two of the 
alternatives were screened and the containment option was selected hased on 
performame, mliability, constmctability, safety and . , environmentd protection f a n .  

2. Sediment removal as a remedy would require significant dimpion of the canal with 
impact on the banks of neighboring property and heightened risk to the Kill van Kull. 
This would require invocation of a number of control mechanisms which in turn would 
involve design and testing prior to implementation. This process will likewise require 
permits with relevant time delays for their review. Additionally, of landward 
contamhants into the replacement sediments would for the most part not be satishtorily 
addressed without installation of a physical barrier. 

3. The seIected containment of the sediments in the canal with subsequent filling to grade 
with natural materials and a cap will as well require several stages of construction and 
associated permitting. However, consbuction for this option is expected to be much less 
complicated than for other remedies and the required pennits no more dBcult to obtain. 
There is a distinct artvantage in this approach in that it will expressly elimh@ the 
possibility of landward containments migrating into the residual sediments 

5.0 RECOMMENDATIONS 

The following recommendations are presented for action during the review of this RASR 
in anticipation of the needs of the followup RAW: 

I. Initiation of an investigation of the extent of the glacial till "bottom clay". 

2. Characterization of the supmatant water quality in the canal. 



3. Conduct of p-pemitting conferences with all the interested agencies. 

4. Investigation of the construction details of the existing bdkhads. 

5. Development of a M e r  detailed design of the management of residual "hot spot" 
materials and the movement of dredged materials into the canal. 
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Standard Oil 
From Wikipedia, the free encyclopedia 

Standard Oil (Esso) was a predominant integrated oil producing, transporting, refining, and marketing company. Established in 1870 and operating as 
a major company trust until it was dissolved by the US Supreme Court in 191 1, it was one of the world's first and largest multinational corporations.[lI 

! . 6 Notes i 

1 7 See also 
8 Bibliography 1 1 m 9 External links j 

! ._ .. - _  ._ .. ~.. .  _ _.A 

Early years 
Standard Oil Refinery No. 1 in Cleveland, 

Ohio, 1899 

Standard Oil began as an Ohio partnership formed by the well-known industrialist John D. Rockefeller, his brother William Rockefeller, Henry 
Flagler, chemist Samuel Andrews, and a silent partner Stephen V. Harkness. Using highly effective and (later) widely criticized tactics, the company 
absorbed or destroyed most of its competition in Cleveland, Ohio; and later throughout the northeastern United States, putting numerous small 
corporations out of business. 

In the early years, John Rockefeller dominated the combine, for he was the single most important figure in shaping the new oil industry.['] He quickly - - 
distributed power and the tasks of policy formation to a system of committees, although always retaining the largest shareholding in the company. 
Authority was centralized in the company's main office in Cleveland, yet within that office decisions were arrived at in a cooperative manner.r21 In 
response to state laws attempting to limit the scale of companies, Rockefeller and his partners had to develop innovative ways of organizing so that 
they could effectively manage their rapidly expanding enterprise. In 1882, they combined their disparate companies, spread across dozens of states, 
llnder a single group of trustees. This organization proved so successful that other giant enterprises adopted this "trust" form. At the same time, state 
ind federal laws sought to counter this development with "antitrust" laws. 

w 
a 
3 -he state of Ohio successfully sued Standard Oil, compelling the dissolution of the trust in 1892. Standard Oil fought this decree, in essence separating 

8 ff only Standard Oil of Ohio without relinquishing control of that company. Eventually, the state of New Jersey changed its incorporation laws to 
0 m llow a single company to hold shares in other companies in any other state. Hence, in 1899, the Standard Oil Trust, based at 26 Broadway in New 
0 
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York, was legally reborn as a holding company - a corporation known as the Standard Oil Company of New Jersey (SONJ), which held stock in forty- 
one other companies, which controlled other companies, which in turn controlled yet other companies, in a conglomerate that was seen by the public as 
all-pervasive, controlled by a select group of directors, and completely ~naccountable.[~1 

Thus, in due course, the U.S. Justice Department sued Standard Oil of New Jersey under the federal anti-trust law, the Sherman Antitrust Act of 1890. 
In 19 1 1, the Supreme Court upheld the lower court judgment, and forced Standard Oil to separate into thirty-four companies, each with its own distinct 
board of directors. Standard's president, John D. Rockefeller had, by then, long since retired from any management role, but, as he owned a quarter of 
all the outstanding shares of the many resultant companies, whose post-dissolution share value mostly doubled, he emerged from the dissolution even 
more wealthy; the richest man in America, and thus the 

The off-shoot companies form the core of today's U.S. oil industry, including ExxonMobil (formerly Standard of New Jersey and Standard of New 
York), ConocoPhillips (the Conoco side, which was Standard's company in the Rocky Mountain states), Chevron (Standard of California), Amoco and 
Sohio (Standard of Indiana and Standard of Ohio, respectively, now BP of North America), Atlantic Richfield (the Atlantic side, now also a part of BP 
North America), Marathon (covering western Ohio and other parts of Ohio not covered by Sohio) and many other smaller companies. 

Business strategy of Standard Oil 

Standard Oil's market position had been established through an emphasis on efficiency and responsibility. While most companies dumped gasoline 
(this being before the automobile) in rivers, Standard used it to fuel the company's own machines. Where gigantic mountains of heavy waste grew by 
other companies' refineries, Rockefeller found ways to market and sell these waste products, creating the first synthetic competitor for beeswax, as 
well as acquiring the company that invented and produced Vaseline, the Chesebrough Manufacturing Company, which was a Standard company only 
from 1908 until 19 1 1. 

As the company grew larger through more effective business practices, it developed other strongly competitive strategies, including a systematic 
program of offering to purchase competitors. After purchasing them, Rockefeller shut down the ones he believed to be inefficient while keeping the 
others. In a seminal deal, in 1868, the Lake Shore Railroad, a part of the New York Central, gave Rockefeller's firm a $0.25 centslbbl. (7 1%) discount 
off of its listed rates in return for a promise to ship at least 60 carloads of oil daily and to handle the loading and unloading on its own, a huge 
competitive advantage. 

Smaller companies decried the deals as being unfair because they were not producing enough oil to qualify for discounts. In 1872, Rockefeller joined 
the South Improvement Company which would have allowed him to receive rebates for shipping oil but also to receive drawbacks on oil his 
competitors shipped. When word got out of this arrangement, competitors convinced the Pennsylvania Legislature to revoke South Improvement's 
charter. No oil was ever shipped under this arrangement. 

In one example of Standard's aggressive practices, a rival oil association decided to build an oil pipeline, hoping to overcome the virtual boycott 
imposed on Standard's competitors. In response, the railroad company (at Rockefeller's direction) denied the consortium permission to run the pipeline 
across railway land, forcing consortium staff to laboriously decant the oil into barrels, carry them over the railway crossing in carts, and then pump the 
oil manually back into the pipeline on the other side. When he learned of this tactic, Rockefeller then instructed the railway company to park empty 
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rail cars across the line, thereby preventing the carts from crossing his property 

Standard's actions and secret transport deals helped its kerosene to drop in price 
from 58 to 26 cents between 1865 and 1870. Competitors might not have 
appreciated the company's business practices, but consumers appreciated the drop 
in prices. Standard Oil, being formed well before the discovery of the Spindletop 
oil field and a demand for oil other than for heat and light, was well placed to 
control the growth of the oil business. The company was perceived to own and 
control all aspects of the trade. Oil could not leave the oil field unless Standard Oil 
agreed to move it: the "posted price" for oil was the price that Standard Oil agents 
printed on flyers that were nailed to posts in oil producing areas, and producers 
were in a take-it-or-leave-it position. 

In 1890, Standard Oil of Ohio moved its headquarters out of Cleveland and into its 
permanent headquarters at 26 Broadway in New York City. Concurrently, the 
trustees of Standard Oil of Ohio chartered the Standard Oil Company of New 
Jersey in order to take advantages of New Jersey's more lenient corporate stock 
ownership laws. Standard Oil of New Jersey eventually became one of many 
important companies that dominated key markets, such as steel and the railroads. 

Standard Oil Assets, Earnings 
and Dividends 

4W . 

i fi *.sMs - Earnings - DivLdmds 1 

Also in 1890, Congress passed the Sherman Antitrust Act -- the source of all 
American anti-monopoly laws. The law forbade every contract, scheme, deal, or 
conspiracy to restrain trade, though the phrase "restraint of trade" remained subjective. The Standard Oil group quickly attracted attention from 
antitrust authorities leading to a lawsuit filed by then Ohio Attorney General David K. Watson. 

Then came Ida M. Tarbell, an American author and journalist, and one of the 
original "muckrakers". Her father was an oil producer whose business had failed 
due to Rockefeller's business dealings. Following extensive interviews with a sympathetic senior executive of Standard Oil, Henry H. Rogers, Tarbell's 
investigations of Standard Oil fueled growing public attacks on Standard Oil and on monopolies in general. Her work was first published in nineteen 
parts in McClure's magazine, from November 1902 to October 1904, in which year it was published in book form as The History of the Standard Oil 
Company. 

Standard paid out in dividends during 1882 to 1906 in the amount of $548,436,000, at 65.4% payout ratio. A large part of the profits was not 
distributed to stockholders, but was put back into the business. The total net earnings from 1882-1906 amounted to $838,783,800, exceeding the 
dividends by $290,347,800. The latter amount was used for plant expansion. 

The Standard Oil Trust itself was controlled by a small group of families. Rockefeller himself stated in 19 10: "I think it is true that the Pratt family, the 
Payne-Whitney family (which were one, as all the stock came from Colonel Payne), the Harkness-Flagler family (which came into the Company 
together) and the Rockefeller family controlled a majority of the stock during all the history of the Company up to the present 
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These families reinvested most of the dividends in other industries, especially 
railroads. They also invested heavily in the gas and the electric lighting business 
(including the giant Consolidated Gas Company of New York City). They made Standard Q11 Dividends 
large purchases of stock in U.S. Steel, Amalgamated Copper, and even Corn so . 
Products Refining 11 rn - I 
Monopoly charges, anti-trust litigation, and 
breakup of the Standard Oil group 

- - - - I 

By 1890, Standard Oil controlled 88% of the refined oil flows in the United States. z rn 
. - m m l m m .  

In 1904 when the lawsuit began it controlled 9 1 % of production and 85% of final 10 l e e -  

sales. Most of its output was kerosene, of which 55% was exported around the 1. 

0 
world. In terms of cost efficiency, Standard's plants were about the same as 1800 1885 1890 1895 1900 t 905 1910 
competitors. After 1900 it did not try to force competitors out of business by 
underpricing them. r71 Beyond question, the federal Commissioner of Corporations 
concluded, the dominant position in the refining industry was due "to unfair 
practices-to abuse of the control of pipe-lines, to railroad discriminations, and to 
unfair methods of c~mpetition."[~l Gradually, its market share fell to 64% by 19 1 1. Standard did not try to monopolize the exploration and pumping of 
oil (its share in 191 1 was 1 1%). John D. Rockefeller in 1897 had completely retired fiom the Standard Oil Company of New Jersey, though he 
continued to own a large fraction of its shares. Vice-president John D. Archbold then took a large part in the running of the firm. 

In 1909, the U.S. Department of Justice filed suit in federal court alleging that Standard had engaged in the following methods to continue the 
monopoly and restrain interstate commerce: r91 

"Rebates, preferences, and other discriminatory practices in favor of the combination by railroad companies; restraint and monopolization by control of 
pipe lines, and unfair practices against competing pipe lines; contracts with competitors in restraint of trade; unfair methods of competition, such as local 
price cutting at the points where necessary to suppress competition; [and] espionage of the business of competitors, the operation of bogus independent 
companies, and payment of rebates on oil, with the like intent." 

The lawsuit further argued that Standard's monopolistic practices took place in the last four years: [ I0 ]  

"The general result of the investigation has been to disclose the existence of numerous and flagrant discriminations by the railroads in behalf of the 
Standard Oil Company and its affiliated corporations. With comparatively few exceptions, mainly of other large concerns in  California, the Standard has 
been the sole beneficiary of such discriminations. In almost every section of the country that company has been found to enjoy some unfair advantages 

over its competitors, and some of these discriminations affect enormous areas." 
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The government identified four illegal patterns: 1) secret and semi-secret railroad rates; (2) discriminations in the open arrangement of rates; (3) 
discriminations in classification and rules of shipment; (4) discriminations in the treatment of private tank cars. The government alleged:C1 ' 1  

"Almost everywhere the rates from the shipping points used exclusively, or almost exclusively, by the Standard are relatively lower than the rates from the 
shipping points of its competitors. Rates have been made low to let the Standard into markets, or they have been made high to keep its competitors out of 
markets. Trifling differences in distances are made an excuse for large differences in rates favorable to the Standard Oil Company, while large differences 
in distances are ignored where they are against the Standard. Sometimes connecting roads prorate on oil--that is, make through rates which are lower than 
the combination of local rates; sometimes they refuse to prorate; but in either case the result of their policy is to favor the Standard Oil Company. 
Different methods are used in different places and under different conditions, but the net result is that from Maine to California the general arrangement of 
open rates on petroleum oil is such as to give the Standard an unreasonable advantage over its competitors 

The government said that Standard raised prices to its monopolistic customers, but lowered them to hurt competitors, often disguising its illegal actions 
by using bogus supposedly "independent" companies it controlled. [I2]  

"The evidence is, in fact, absolutely conclusive that the Standard Oil Company charges altogether excessive prices where it meets no competition, and 
particularly where there is little likelihood of competitors entering the field, and that, on the other hand, where competition is active, it frequently cuts 
prices to a point which leaves even the Standard little or no profit, and which more often leaves no profit to the competitor, whose costs are ordinarily 
somewhat higher." 

On May 15, 191 1, the United States Supreme Court ordered the breakup of the Standard Oil group of companies into thirty-four independent 
companies, each with its own board of directors.[I31 The Court declared the group to be an "unreasonable" monopoly under the Sherman Antitrust Act. 

Whether the existence of Standard Oil was beneficial is a matter of some The notion that Standard was a monopoly is rejected by some 
economists, citing its much reduced market presence by the time of the antitrust trial. In 1890, Rep. William Mason, arguing in favor of the Sherman 
Antitrust Act, said: "trusts have made products cheaper, have reduced prices; but if the price of oil, for instance, were reduced to one cent a barrel, it 
would not right the wrong done to people of this country by the trusts which have destroyed legitimate competition and driven honest men from 
legitimate business enterprise".[151 

The Sherman Act prohibits the restraint of trade. Defenders of Standard Oil insist that the company did not restrain trade, they were simply superior 
competitors. The federal courts ruled otherwise. 

Many analysts agree that the breakup was beneficial to consumers in the long run, and no one has ever proposed that Standard Oil be reassembled in 
pre-1911 form.[161 

Successor companies 
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Successor companies to the Standard Oil Trust (post-191 1) include: 

Standard Oil of New Jersey (SONJ) - or Esso (S.O. or Eastern States, Standard Oil) - renamed Exxon, now part of ExxonMobil. Standard Trust 
companies Carter Oil, Imperial Oil (Canada), and Standard of Louisiana were kept as part of Standard Oil of New Jersey after the breakup. 
Standard Oil of New York - or Socony, merged with Vacuum - renamed Mobil, now part of ExxonMobil. 
Standard Oil of California - or Socal - renamed Chevron, became ChevronTexaco, but returned to Chevron. 
Standard Oil of Indiana - or Stanolind, renamed Ainoco (American Oil Co.) - now part of BP. 

w Standard's Atlantic and the independent company Richfield merged to form Atlantic Richfield or Arco, now part of BP. Atlantic operations were 
spun off and bought by Sunoco. 

w Standard Oil of Kentucky - or Kyso was acquired by Standard Oil of California - currently Chevron. 
Continental Oil Company - or Conoco now part of ConocoPhillips. 
Standard Oil of Ohio - or Sohio now part of BP. 
The Ohio Oil Company - more commonly referred to as "The Ohio", and marketed gasoline under the Marathon name. The company is now 
known as Marathon Oil Company, and was often a rival with the in-state Standard spinoff, Sohio. 

See also Seven Sisters (oil companies) 

Other Standard Oil spin-offs: 

w Standard Oil of Iowa - pre-1911 - became Standard Oil of California. 
w Standard Oil of Minnesota - pre-1911 - bought by Standard Oil of Indiana. 

Standard Oil of Illinois - pre-1911 - bought by Standard Oil of Indiana. 
Standard Oil of Kansas - refining only, eventually bought by Indiana Standard. 

w Standard Oil of Missouri - pre- 19 1 1 - dissolved. 
w Standard Oil of Louisiana - always owned by Standard Oil of New Jersey (now Exxon). 
w Standard Oil of Brazil - always owned by Standard Oil of New Jersey (now Exxon). 
w Standard Oil of Colorado - a scam to cash in on the Standard Oil brand in the 1930s. 

Standard Oil of Connecticut - A fuel oil marketer in Connecticut not related to the Rockefeller companies. 

Other companies divested in the 19 1 1 breakup: 

Anglo-American Oil Co. - acquired by Jersey Standard in 1930, now Esso UK. 
w Buckeye Pipeline Co. 

Borne-Scrymser Co. (chemicals) 
w Chesebrough Manufacturing (Vasoline) 

Colonial Oil. 
Crescent Pipeline Co. 
Cumberland Pipe Line Co. 

w Eureka Pipe Line Co. 
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Galena-Signal Oil Co. 
Indiana Pipe Line Co. 
National Transit Co. 
New York Transit Co. 
Northern Pipe Line Co. 

m Prairie Oil & Gas. 
Solar Refining. 
Southern Pipe Line Co. 
South Penn Oil Co. - eventually became Pennzoil, now part of Shell. 
Southwest Pennsylvania Pipe Line Co. 
Swan and Finch. . Union Tank Lines. . Washington Oil Co. 

w Waters-Pierce. 

Notes 

A ' One of the world's first and biggest multinationals - see Daniel Yergin, The Prize: The Epic Questfor Oil, Money, and Power. New York: Simon & 
Schuster, 199 1, (p.35). 
" Hidy, Ralph W. and Muriel E. Hidy. Pioneering in Big Business, 1882-1911: History ofstandard Oil Company (New Jersey) (1955). 
" Standard Oil of New Jersey seen as all-pervasive and unaccountable, holding stock in a myriad of other companies - see Yergin, op. cit., (pp.96-98) 
" Rockefeller the richest man after the dissolution of 191 1 - see Yergin, op. cit., (p.113) 
" Standard Oil controlled by a small group of families - see Ron Chernow, Titan: The Life ofJohn D. Rockefeller, Sr., London: Warner Books, 1998, (p.291) 
" Jones, Eliot. The Trust Problem in the United States py. 89-90 (1922) (hereinafter Jones). 
" Jones pp 58-59,64. 
" ~ o n e s . ^ p ~ .  65-66. 
" Manns, Leslie D., "Dominance in the Oil Industry: Standard Oil from 1865 to 191 1" in David I. Rosenbau~n ed., Market Dominance: How Firms Gain, Hold, 
or Lose it and the Impact on Economic Performance, p. 11 (Praeger 1998). 

10. " Jones, p. 73. 
11. " Jones, p 75-76. 
12. " Jones, p. 80. 
13. A See generally Standard Oil Co. ofNew Jersey v. United States, 22 1 U.S. 1 (191 1). 
14. " s e e [ l ]  [2] 
15. " Congressional Record, 5 1 st Congress, 1 st session, House, June 20, 1890, p. 4 100. 
16. " David I. Rosenbaum, Market Dominance: How Firms Gain, Hold, or Lose it and the Impact on Econonzic Performance, New York: Praeger Publishers, 1998, 

See also 

. John D. Rockefeller . William Rockefeller 
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w Rockefeller family 
w Exxon Mobil 
w John D. Archbold 

Henry H. Rogers 
Charles Pratt 

1 Charles Pratt and Company 
w Henry Flagler 

Ida M. Tarbell 
Anti-trust 
Monopoly 
Wamsutta Oil Refinery 
Standard Oil Gasoline Station 
Standard Oil Co. of New Jersey v. United States 
History of the United States (1865-1918) 
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ExxonMobil 
From Wikipedia, the free encyclopedia 

Exxon Mobil Corporation or ExxonMobil (NYSE: XOM), headquartered in Irving, Texas, a 
suburb of Dallas, USA, is the largest publicly traded integrated oil and gas company in the 
world, formed on November 30, 1999, by the merger of Exxon and Mobil. As of 2007 it is the 
largest company in the world (in market value) as ranked by the Forbes Global 2000; at $410.7 
billion and the second largest company in the world (by revenue), after Wal-Mart Stores as 
ranked by the Fortune Global 500. It is the largest of the six oil "supermajors" with daily 
production of 6.5m boe (barrels of oil equivalent), contributing 3% of the world's oil and 2% of 
the world's energy. 

As of 2007, Exxonrnobil Corporation ranks as the seventh largest company in the world overall, 
according to the Forbes Global 2000. 
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Corporate divisions 

Exxon Mobil Global Corporate Headquarters are located in Irving, a suburb of Dallas, Texas, whereby this company markets products around the 
world under the brands of Exxon, Mobil, and Esso; it also owns hundreds of smaller subsidiaries such as Imperial Oil Limited (66% ownership) (an oil 
retailer in Canada) and SeaRiver Maritime. 

The company is bifurcated into a 'jDownstreaml' division (marketing, refining, and retail operations) located in Fairfax, Virginia, an "Upstream" 
division (oil exploration, extraction, shipping, and wholesale operations) located in Houston, Texas, and a "Chemicals" division also located in 
Houston, Texas. Although most internal operations are divided along these lines, the company also has several ancillary divisions, such as Coal & 
Minerals, which are standalone and not part of either the Upstream or the Downstream segments. 

The upstream division dominates the company's cashflow, accounting for approximately 70% of revenue. The company employs over 100,000 people 
worldwide, with approximately 4,000 employees in its Fairfax downstream headquarters and 27,000 people in its Houston upstream headquarters. 

The merger of Exxon and Mobil was unique in American history because it reunited the two largest companies of John D. Rockefeller's Standard Oil 
trust, Standard Oil Company of New Jersey~Exxon and Standard Oil Company of New YorkMobil, which had been forcibly separated by government 
order nearly a century earlier. 

In 2005, ExxonMobil replaced Wal-Mart as the world's largest publicly held corporation when measured by revenue, although Wal-Mart remains the 
largest by number of employees. 

In 2006, Wal-Mart recaptured the lead with revenues of $348.7 billion against ExxonMobil's $335.1. ExxonMobil continues to lead the world in both 
profits ($39.5 billion in 2006), and market value ($410.7 billion). 

History 

Both Exxon and Mobil were descendants of the John D. Rockefeller corporation, Standard Oil. The reputation of Standard Oil in the public eye 
suffered badly after publication of Ida M. Tarbell's classic expos6 The History of the Standard Oil Company in 1904, leading to a growing outcry for 
the government to take action against the company. 

By 191 1, with public outcry at a climax, the Supreme Court of the United States ruled that Standard Oil must be dissolved and split into 34 companies. 
Two of these companies were Jersey Standard ("Standard Oil Company of New Jersey"), which eventually became Exxon, and Socony ("Standard Oil 
Company of New York"), which eventually became Mobil. 

In the same year, the nation's kerosene output was eclipsed for the first time by gasoline. The growing automotive market inspired the product 
trademark Mobiloil, registered by Socony in 1920. 
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Over the next few decades, both companies grew significantly. Jersey Standard, led by Walter C. Teagle, became the largest oil producer in the world. 
It acquired a 50 percent share in Humble Oil & Refining Co., a Texas oil producer. Socony purchased a 45 percent interest in Magnolia Petroleum Co., 
a major refiner, marketer and pipeline transporter. In 193 1, Socony merged with Vacuum Oil Co., an industry pioneer dating back to 1866 and a 
growing Standard Oil spin-off in its own right. 

In the Asia-Pacific region, Jersey Standard had oil production and refineries in Indonesia but no marketing network. Socony-Vacuum had Asian 
marketing outlets supplied remotely from California. In 1933, Jersey Standard and Socony-Vacuum merged their interests in the region into a 50-50 
joint venture. Standard-Vacuum Oil Co., or "Stanvac," operated in 50 countries, from East Africa to New Zealand, before it was dissolved in 1962. 

Mobil Chemical Company was established in 1960. As of 1999 its principal products included basic olefins and aromatics, ethylene glycol and 
polyethylene. The company produced synthetic lubricant base stocks as well as lubricant additives, propylene packaging films and catalysts. Exxon 
Chemical Company (first named Enjay Chemicals) became a worldwide organization in 1965 and in 1999 was a major producer and marketer of 
olefins, aromatics, polyethylene and polypropylene along with specialty lines such as elastomers, plasticizers, solvents, process fluids, 0x0 alcohols 
and adhesive resins. The company was an industry leader in metallocene catalyst technology to make unique polymers with improved performance. 

In 1955, Socony-Vacuum became Socony Mobil Oil Co. and in 1966 simply Mobil Oil Corp. A decade later, the newly incorporated Mobil 
Corporation absorbed Mobil Oil as a wholly owned subsidiary. Jersey Standard changed its name to Exxon Corporation in 1972 and established Exxon 
as a trademark throughout the United States. In other parts of the world, Exxon and its affiliated companies continued to use its Esso trademark. 

On March 24, 1989, shortly after midnight, the Exxon Valdez oil tanker struck Bligh Reef in Prince William Sound, Alaska, spilling more than 1 1 
million gallons (42,000 m3) of crude oil. The spill was the second largest in U.S. history, and in the aftermath of the Exxon Valdez incident, the U.S. 
Congress passed the Oil Pollution Act of 1990. Immediately after the spill, Exxon voluntarily paid $300 million to over 1 1,000 Alaskans and 
businesses affected by the Valdez spill. In addition, the company paid $2.2 billion to clean up Prince William Sound, a process that lasted until 1992, 
when the State of Alaska and the U.S. Coast Guard declared the clean-up complete. Exxon paid $1 billion in settlements with the state and federal 
governments. Virtually all Valdez compensatory damages were paid in full within one year of the accident, and the trial court commended Exxon for 
coming forward "with its people and its pocketbook and doing what had to be done under difficult circumstances." However, a $4.5 billion punitive 
ruling against Exxon is still under appeal. The punitive damages were set by a federal court judge in Anchorage, and have twice been vacated by the 
Ninth Circuit Court of Appeals as excessive. 

In 1998, Exxon and Mobil signed a US$73.7 billion definitive agreement to merge and form a new company called Exxon Mobil Corporation, the 
largest company on the planet. After shareholder and regulatory approvals, the merger was completed on November 30, 1999. 

In 2000, ExxonMobil sold a refinery in Benicia, California and 340 Exxon-branded stations to Valero Energy Corporation, as part of an FTC- 
mandated divestiture of California assets. ExxonMobil continues to supply petroleum products to over 700 Mobil-branded retail outlets in California. 

In 2005, ExxonMobil's stock price surged in parallel with rising oil prices, surpassing General Electric as the largest corporation in the world in terms 
of market capitalization. At the end of 2005, it reported record profits of US $36 billion in annual income, up 42% from the previous year (the overall 
annual income was an all-time record for annual income by any business, and included $10 billion in the third quarter alone, also an all-time record 
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income for a single quarter by any business). The company and the American Petroleum Institute, the Oil and Chemical industry's lobbying apparatus, 
tried to downplay its success in order to avoid consumer criticism by putting up page-long ads in major American newspapers, such as The New Yovk 
Times, The Washington Post, comparing oil industry profits to those of other large industries such as pharmaceuticals and banking. [ l  11 [12] As an 
illustration, ExxonMobil's $36 billion in profits came on top of $370.6 billion in revenue, with a profit margin of 9.7%. In other words, Exxon netted 
9.7 cents on each dollar of revenue it brought in. By contrast, Microsofi earned 30.8 cents for each dollar of revenue, and Google earned 23.9 cents for 
each dollar of revenue. Starbucks' profit margin was slightly lower than ExxonMobil's, at 7.8 cents for each dollar of revenue. 

Exxon's long-time mascot is a tiger; Mobil's mascot is a red pegasus which dates back to the late 19th century and is one of the oldest marketing 
symbols still in use. 

Corporate governance 

The current Chairman of the Board and CEO of Exxon Mobil Corporation is Rex Tillerson. Tillerson assumed the top position on January 1, 2006, on 
the retirement of long-time chairman and CEO, Lee Raymond, who received a highly controversial retirement and severance package of approximately 
$400 Million. 

Board of directors 

Current Exxon Mobil board members are (January 29,2007) :[I31 

rn Michael Boskin, professor of economics, Stanford University 
rn William W. George, professor of management practice, Harvard Business School 
rn James R. Houghton, Chairman of the Board, Corning Incorporated 
rn William R. Howell, Chairman Emeritus, J.C. Penney Company 
m Reatha Clark King, former chairman, Board of Trustees, General Mills Foundation 

Philip E. Lippincott, retired Chairman of the Board, Scott Paper Company and Campbell Soup Company 
rn Henry A. McKinnell, Jr., Chairman of the Board and CEO, Pfizer 

Marilyn Carlson Nelson, Chairman and CEO, Carlson Companies 
rn Samuel J. Palmisano, Chairman of the Board, President and CEO, IBM Corporation 

Walter V. Shipley, retired Chairman of the Board, Chase Manhattan Corporation 
rn J. Stephen Simon, Senior Vice President, Exxon Mobil Corporation 
rn Rex W. Tillerson, Chairman of the Board and Chief Executive Officer, Exxon Mobil Corporation 

Organization 

ExxonMobil is organized functionally into a number of global operating divisions. These divisions are grouped into three categories for reference 
purposes: 
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w Upstream 
w Downstream 
w Chemical 

Operating divisions by category are as follows: 

w Upstream 
w ExxonMobil Exploration Company 
w ExxonMobil Development Company 

ExxonMobil -Production Company 
w ExxonMobil Gas and Power Marketing Company 
w ExxonMobil Upstream Research Company 

= Downstream 
w ExxonMobil Refining and Supply Company 
w ExxonMobil Fuels Marketing Company 
w ExxonMobil Lubricants & Specialties Company 
w ExxonMobil Research and Engineering Company 
w ExxonMobil Global Services Company 

w Chemical 
ExxonMobil Chemical Company 

Upstream and Chemical operations are headquartered in Houston, Texas, and the downstream operations are headquartered at the heritage-Mobil 
headquarters in Fairfax, Virginia. 

Largest shareholders 

As of June 30,2006: 

Owner 

Barclays Global Investors 
State Street Global Advisors 
Vanguard Group 
Fidelity Management and Research 
Northern Trust Company 
AllianceBernstein 

Percent 
4.0 
3.1 
2.6 
1.5 
1.4 
1.4 
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JPMorgan Chase 1.3 
Wellington Management Company 1.1 

Capital Research & Management Company 1.0 
Merrill Lynch Investment Management 0.9 
Bank of America 0.8 
TIAA-CREF Investment Management 0.7 
Mellon Financial 0.6 
Goldman Sachs 0.6 
State Farm Insurance 0.6 

Controversies 

Funding of global warming skeptics 

ExxonMobil has drawn criticism as a major funder of organizations campaigning against the scientific opinion that global warming is caused by the 
burning of fossil fuels. British newspaper The Guardian has reported that ExxonMobil has funded, among other groups skeptical of global warming, 
the Competitive Enterprise Institute, George C. Marshall Institute, Heartland Institute, Congress on Racial Equality, TechCentralStation.com, and 
International Policy ~etwork.['l[~I The Union of Concerned Scientists released a report in 2007 finding that "ExxonMobil has funneled nearly $16 
million between 1998 and 2005 to a network of 43 advocacy organizations that seek to confuse the public on global warming science."[4] The report 
argued that ExxonMobil uses disinformation tactics similar to those used by the tobacco industry in its denials of the link between lung cancer and 
smoking, saying that the company uses "many of the same organizations and personnel to cloud the scientific understanding of climate change and 
delay action on the issue."[4] These charges are consistent with a 1998 internal ExxonMobil strategy memo statin "Victory will be achieved when P uncertainties in climate science become part of the conventional wisdom" for "average citizens" and "the media." 51 ExxonMobills support for these 
organizations has also drawn condemnation by the Royal Society, the academy of sciences of the United ~ i n ~ d o m . [ ~ ]  

In August 2006, the Wall Street Journal [l41[l5l revealed that a YouTube video lampooning A1 Gore, titled A1 Gore's Penguin Army, appeared to be 
astroturfing by DCI Group, a Washington PR firm with ties to ExxonMobil as well as the Republican Party. 

In January 2007 the company appeared to change its position, when vice president for public affairs Kenneth Cohen said "we know enough now - or, 
society knows enough now - that the risk is serious and action should be taken." Cohen stated that as of 2006, ExxonMobil had ceased funding of the 
Competitive Enterprise Institute and "'five or six' similar groups". [16] 

On February 13 2007 ExxonMobil Chief Rex W. Tillerson acknowledged that the planet was warming while carbon dioxide levels were increasing, 
but in the same speech gave an unalloyed defense of the oil industry and predicted that hydrocarbons would dominate the world's transportation as 
energy demand grows by an expected 40 percent by 2030. Tillerson stated that there is no significant alternative to oil in coming decades, and that 
ExxonMobil would continue to make oil and natural gas its vrimarv vrod~cts . [~]  "I'm no expert on biofuels. I don't know much about farming. and I 
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don't know much about moonshine," he said. "There is really nothing [ExxonMobil] can bring to that whole [biohels] issue. We don't see a direct role 
for ourselves with today's technology," he said.LS] 

Foreign business practices 

Investigative reporting by Forbes Magazine raised questions about ExxonMobil's dealings with the leaders of oil-rich nations." ExxonMobil controls 

concessions covering 11 million acres (44,500 km2) off the coast of Angola that hold an estimated 7.5 billion barrels (1.2 km3) of crude.[9] Forbes 
alleged that "ExxonMobil handed hundreds of millions of dollars to the corrupt regime of President Jose Eduardo dos Santos in the late 1990s.[~~][ '  '1 
[121[131 [I41 

In 2003, the Office of Foreign Assets Control reported that ExxonMobil engaged in illegal trade with Sudan and it, along with dozens of other 

companies, settled with the United States government for $50,000.['~] 

In March 2003, James Giffen of the Mercator Corporation was indicted, accused of bribing President Nursultan Nazarbayev of Kazakhstan with $78 
million to help ExxonMobil win a 25 percent share of the Tengiz oilfield, the third largest in the world. On April 2,2003, former-Mobil executive J. 

Bryan Williams was indicted on tax charges relating to t h s  same transaction. The case is the largest under the Foreign Corrupt Practices ~ c t . [ ' ~ ]  This 
series of events is depicted in the film Syriana. 

In a U.S. Department of Justice release dated September 18, 2003, the United States Attorney for the Southern District of New York announced that J. 
Bryan Williams, a former senior executive of Mobil Oil Corporation, had been sentenced to three years and ten months in prison on charges of evading 
income taxes on more than $7 million in unreported income, "including a $2 million kickback he received in connection with Mobil's oil business in 
Kazakhstan." According to documents filed with the court, Williams' unreported income included millions of dollars in kickbacks from governments, 
persons, and other entities with whom Williams conducted business while employed by Mobil. In addition to his sentence, Williams must pay a fine of 
$25,000 and more than $3.5 million in restitution to the IRS, in addition to penalties and interest.[[l7]] 

Valdez oil spill disaster 

The March 24, 1989 Exxon Valdez oil spill was one of the most devastating man made environmental disasters ever to occur at sea. Exxon later 
removed the name "Exxon" from its tanker shpping subsidiary, which it renamed "SeaRiver Maritime." The renamed subsidiary, though wholly 
Exxon-controlled, has a separate corporate charter and board of directors, and the former Exxon Valdez is now the SeaRiver Mediterranean. The 
renamed tanker is legally owned by a small, allegedly under capitalized, stand-alone company, which would have minimal ability to pay out on claims 
in the event of a further accident.[171 

In 2006 U.S. Congressman Dave Reichert (WA-08) demanded ExxonMobil begin paying punitive damages it owes to 33,000 fishermen, businesses 
and affected communities waiting compensation agreed to by ExxonMobil as part of a 12-year old court case settling the damages.[I8] 

The U.S. Supreme Court let stand a $5 billion punitive damage verdict against ExxonMobil for its 1989 Exxon Valdez oil spill, rejecting without 
comment an avveal bv the comvanv on grounds of iurv irregularities. [I91 
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Human rights record 

ExxonMobil is the target of human rights activists for actions taken by the corporation in the Indonesian territory of Aceh. In June 2001 a lawsuit 
against ExxonMobil was filed in the Federal District Court of the District of Columbia under the Alien Tort Claims Act. The suit alleges that the 
ExxonMobil knowingly assisted human rights violations, including torture, inurder and rape, by employing and providing material support to 
Indonesian military forces, who committed the alleged offenses during civil unrest in Aceh. Human rights complaints involving ExxonMobil's 
relationship with the Indonesian military first arose in 1992; the company denies these accusations and has filed a motion to dismiss the suit, which as 

of 2006 is still pending.[20] 

Financial Data 

Financial Data USD - -  - - - -  

, Year-end : 2002 2003 2004 I 2005 
-- - - - -- 

, Sales 
i - 204 506,237 054'291 252 3-58 955, 

. - 

IEBITDA ,26038 141 220 51646 170 181 
I .. - - 

'Net income: 11 460 121 510 i25 330 36 130 
L __ - _ - _ - -- - - 

I Total Debt 10 748 @ 5 4 5  8 293 : 7 99 1 , 
L- - - - -- - 

See also 

Exxon Valdez oil spill 

External links 

General information 

ExxonMobil corporate website 
Exxon USA website 

w Mobil global website 
w Esso global website 

History of Standard Oil spinoffs and their brands 
ExxonMobil's most recent conference call transcripts 

Funding given by ExxonMobil 
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ExxonMobil's list of funded organizations, 2005 
ExxonMobil's list of political contributions 

Websites critical of ExxonMobil 

Bob Is the Oil Guy 
Exxonmobil entry at Knowmore.org 
Greenpeace UK's page on Esso 
ExxposeExxon by Defenders of Wildlife . Stop Esso (dead link 10/28/06) 
Exxonsecrets.org by Greenpeace 

List of organizations funded by Exxon Mobil . As the World Burns, a Mother Jones special report on Exxon and global warming 
m http:l/www.worldoutofbalance.org New documentary released which exposes ExxonMobil's impact on Climate Change . http://www.consumersforpeace.org Consumers for Peace initiated the ExxonMobil War Boycott 

ExxonMobil responses to issues 

w ExxonMobil Web Page on Business Ethics & Standards 
ExxonMobil Web Page on Climate Change 
ExxonMobil Web Page on Valdez Oil Spill 
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UK 
Exploration and production is the largest business area of Esso in 
the UK. However, most of it is done as joint ventures with Shell, 
with Shell as the operator, so Esso ~sn't very vislble. Compared to 
Exxon globally. the downstream and chemical part of their 
operations are smaller, 5% of total. Esso UK is the market leader 
in retailing and has the biggest refinery in the UK. 

Unlted K ~ n g d o l n  
t: +44 (0)1865 791 391 
e: rnail@corporatewatch.org 

I I Back to top 

In 2000, 82?& of the revenues came from refining and marketing, 
10% from exploration and production; 8% from Chemicals, 8% 
and other revenues were nominal [I]. 

I I Market sharelimportance 

Worldwide 
Exxon is the biggest not state owned oil and gas company in the 
world. Accordrng to the Time & Fortune Group's 2001 Fortune 
Global 500 list of the largest companies by revenue, it is the 
biggest corporation [2]. Worldwide it employs over 100,000 
people. 

Petroleum is mostly sold through Exxon'sIEsso's service stations 
of which they have 45.000 in 11 8 countries. Aviation fuel is sold at 
more than 700 airports in 80 countries. ExxonMobil Marine Fuels 
serves more than 300 ports in 70 countries [3]. 

UK 
Esso is the biggest petrol retailer in the UK with 1620 stations, of 
which 878 are company owned. Around 70% of the population 
live within a mere two miles of an Esso petrol station. According 
to Esso, their Snack 'n' Shop chain (part of their petrol stations) is 
the largest chain of shops in the oil industry. 

I Esso produce 10% of UK oil and gas, while over 15% of all oil 
products used in Britain come from their refinery in Fawley. As for 
gas, Esso supplies almost 9% of the total gas used by UK 
consumers. 

Esso employs about 2800 people. Added to that amount is the 
significant number employed by subsidiary companies and 
contractors working on Esso sites and projects. 

I I Back to top 



Exxon Mobil : Overview Page 3 of 5 

1 1  History 

Worldwide 
[This is brief summary and does not go into the history of the 
different ExxonMobil companies] 

The history of Exxon and Mobile is that of a true corporate giant. 
It started when John D. Rockefeller and partners formed the 
Standard Oil Company (1 870). By 1878 Standard Oil controlled 
95% of the US refining capacity [4]. This had largely been 
achieved by swallo\rving all competitors, and getting secret 
rebates from oil and making 'drawback' agreements with the 
railroad [5]. In 1989, Standard Oil officials were indicted for 
violating state anti monopoly laws. Standard Oil was not 
convicted, but this marked the beginning of several attempts to 
curb its power. 

In 1882 the Standard Oil Trust was formed. It was the first trust 
ever formed and was constructed to circumvent Ohio laws 
restricting ownership of out of state companies. In 1890 the 
Sherman Antitrust Act was passed largely in response to 
Standard Oil's monopoly. The U.S. Supreme Court finally broke 
up the Standard Oil trust in 191 1 into 34 different companies. The 
ownership group however, stayed largely the same. Two of the 
spin-off companies were Jersey Standard and Socony, the chief 
predecessor companies of Exxon and Mobil respectively. Over 
the years the two companies spread their interests to all over the 
world [6]. 

During the 1930s when Walter C. Teagle was head of Standard 
Oil, the company forged close ties with I.G. Farben. a firm that 
supported the Nazis and used concentration camp labour. 
Charles Higham (a former New York Times writer and biographer) 
writes in his book Trading With the Enemy: 'From the 1920s on 
Teagle showed a marked admiration for Germany's enterprise in 
overcoming the destructive terms of the Versaille Treaty. His 
lumbering stride, booming tones, and clouds of cigar smoke 
became widely and affectionately known in the circles that helped 
support the rising Nazi Party' [7]. Exxon Mobil's website prefers to 
describe how 'Each company [Jersey Standard and Socony- 
Vacuum] beefed up refining output to supply the Allied war effort 

In 1931 Socony purchased assets of Vacuum Oil and changed its 
name to Socony-Vacuum. Socony-Vacuum became Socony 
Mobil Oil Co. in 1955 and, in 1966, simply Mobil Oil Corp. 
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Jersey Standard changed its name to Exxon Corporation in 1972 
and established Exxon as a trademark throughout the United 
States. In other parts of the world its affiliated companies 
continued to use the Esso trademark. 

In the 1970s, Exxon, Mobil and other companies escalated 
exploration and development outside the Middle East - in the 
North Sea, the Gulf of Mexico, Africa and Asia [9]. 

The biggest public scandal to hit Exxon so far came with the 
Exxon Valdez oil spill in 1989 (see Case Study and Corporate 
Crimes below). 

In 1998, Exxon and Mobil signed a definitive agreement to merge 
and form a new company called Exxon Mobil Corporation. 'This 
merger will enhance our ability to be an effective global 
competitor in a volatile world economy and in an industry that is 
more and more competitive,' was the comment of Lee Raymond 
and Lou Noto, chairmen and chief executive officers of Exxon and 
Mobil respectively. After shareholder and regulatory approvals, 
the merger was completed in November 1999 [I 01. 

UK 
Esso started as the Anglo-American Oil Company in 1888, 
producing oil for kerosene lamps. It was only in 1951 that they 
became known as Esso. Following the merger of Exxon and 
Mobil in December 1999, it is now a part of the Exxon Mobil 
Corporation. 

Esso has now finalised an alliance with Tesco (See Corporate 
Watch profile of Tesco Plc). Although Tesco claims that it no 
longer sourcs its petrol from Esso in its own brand petrol stations, 
their alliance sees Tesco Express forecourt shops on the grounds 
of Esso petrol stations. 

I I Back to top I I 
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PART I 
Item 1. Business. 

ExxOn Mobil Corporation ("ExxonMobil"), formerly named Exxon Corporation, 
was incorporated in the State of New Jersey in 1882. 

On December 1, 1998, Exxon Corporation ("Exxon") and Mobil Corporation 
("Mobil") signed an agreement to merge the two companies subject to 
shareholder approval, regulatory reviews and other conditions. On November 30, 
1999, pu~Suant to the agreement, a wholly-owned subsidiary of Exxon was merged 
with and into Mobil so that Mobil became a wholly-owned subsidiary of Exxon. 
At the same time, Exxon changed its name to Exxon Mobil Corporation. Under the 
terms of the agreement, approximately 1.0 billion shares of WrxonMobil comon 
stock were issued in exchange for all the outstanding shares of Mobil c m o n  
stock based on an exchange ratio of 1.32015 ExxonMobil shares for each Mobil 
share. Each outstanding share of Mobil preferred stock was converted into one 
share of a new class of ExxonMobil preferred stock. Following the exchange. 
former shareholders of Exxon owned approximately 70 percent of the combined 
company and former Mobil shareholders owned approximately 30 percent. 

Coincident with the merger, WrxonMobil announced a new organization 
structure built on a concept of eleven separate global businesses designed to 
allow the company to compete more effectively in a changing worldwide energy 
industry: five global upstream businesses--Exploration, Development, 
Production, Gas Marketing and Upstream Research, four downstream businesses-- 
Refining and Supply, Fuels Marketing, Lubricants and Petroleum Specialties, 
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and Technology, plus a Chemical company and a Coal and Minerals company. 

Divisions and affiliated companies of ExxonMobil operate or market products 
in the United States and about 200 other countries. Their principal business 
is energy, involving exploration for, and production of, crude oil and natural 
gas, manufacturing of petroleum products and transportation and sale of crude 
oil, natural gas and petroleum products. ExxonMobil is a major manufacturer 
and marketer of basic petrochemicals, including olefins, aromatics. 
polyethylene and polypropylene plastics and a wide variety of specialty 
Products. ExxonMobil is engaged in exploration for, and mining and Sale of 
Coal, copper and other minerals. ExxonMobil also has interests in electric 
power generation facilities. Affiliates of ExxonMobil conduct extensive 
research programs in support of these businesses. 

Exxon Mobil Corporationhas several divisions and hundreds of affiliates, 
many with names that include ExxonMobil, Exxon, Esso or Mobil. For convenience 
and simplicity, in this report the terms ExxonMobil, Exxon, Esso and Mobil, as 
Well as the terms corporation, company, our, we and its, are sometimes used as 
abbreviated references to specific affiliates or groups of affiliates. The 
precise meaning depends on the context in question. 

In 1999, the corporation spent $2,052 million (of which $650 million were 
capital expenditures) on environmental conservation projects and expenses 
worldwide, mostly dealing with air and water conservation. Total expenditures 
for such activities are expected to be about $2.0 billion in both ZOO0 and 
2001 (with capital expenditures representing about 25 percent of the total). 

Operating data and industry segment information for the corporation are 
contained on pages F31, F32. F38 and F39; information on oil and gas reserves 
is contained on pages F35 and F36 and information on company-sponsored 
research and development activities is contained on page F20 of the 
accompanying financial section of the 1999 Annual Report to shareholders.' 
- - - - - - - - - - - . . . . . .-.-...- 
*Only the data appearing on pages F2 and F6 through F39 of the accompanying 
financial section of the 1999 Annual Report to shareholders, incorporated in 
this report as Exhibit 13, are deemed to be filed as part of this Annual 
Report on Form 10-K as indicated under Items 1, 2, 3, 5, 6, 7, 7A. 8 and 14 
and on page 21. 

Factors Affecting Future Results 
- - - - - - - - - - - - - - - - ------------------....---------- 

Competitive Factors: The energy and petrochemical industries are highly 
competitive. There is competition within the industries and also with other 
industries in supplying the energy, fuel and chemical needs of industry and 
individual consumers. The corporation competes with other firms in the sale or 
purchase of various goods or services in many national and international 
markets and employs all methods of competition which are lawful and 
appropriate for such purposes. 

Political Factors: The operations and earnings of the corporation and its 
affiliates throughout the world have been, and may in the future be, affected 
from time to time in varying degree by political instability and by other 
political developments and laws and regulations, such as forced divestiture of 
assets; restrictions on production, imports and exports; price controls; tax 
increases and retroactive tax claims; expropriation of property; cancellation 
of contract rights and environmental regulations. Both the likelihood of such 
Occurrences and their overall effect upon the corporation vary greatly from 
country to country and are not predictable. 

Industry and Economic Factors: The operations and earnings of the corporatlon 
and its affiliates throughout the world are also affected by local, regional 
and global events or conditions that affect supply and demand for oil, natural 
gas, petroleum products, petrochemicals and other ExxonMobil products. These 
events or conditions are generally not predictable and include, among other 
things, the development of new supply sources; supply disruptions; weather; 
international political events; technological advances; changes in 
demographics and consumer preferences and the competitiveness of alternative 
energy sources or product substitutes. 

Project Factors: The advancement, cost and results of particular Exxowobil 
projects also depend on the outcome of negotiations with partners, 
governments, suppliers, customers or others; changes in operating conditions 
or costs and the occurrence of unforeseen technical difficulties. 

Merger-Related Factors: Realization of the benefits of the merger will depend, 
among other things, upon management's ability to integrate the businesses of 
ExxOn and Mobil successfully and on schedule. Future results could also be 
affected by the diversion oi management's focus and resources from other 
strategic opportunities during the merger integration process. 

Market Risk Factors: See also page F9 and F10 of the accompanying financial 
section of the 1999 Annual Report to shareholders for discussion of the impact 
of market risks, inflation and other uncertainties. 

Projections, estimates and descriptions of ExxonMobil's plans and objectives 
included or incorporated in Items 1, 2, 7 and 7A of this report are forward- 
looking statements. Actual project completion dates, production rates, capital 
expenditures, costs and business plans could differ materially due to, among 
other things, the factors discussed above and elsewhere in this report. 

Item 2. Properties. 

Part of the information in response to this item and to the Securities 
Exchange Act Industry Guide 2 is contained in the accompanying financial 
section of the 1999 Annual Report to shareholders in Note 11, which note 
appears on page F22, and on pages F33 through F37 and F39. 

Information with regard to oil and gas producing activities follows: 
. - - - - - . . . . . . - . - - -----.......--.....---------..----------.-------------------------- 
1. Net Reserves of Crude Oil and Natural Gas Liquids (millions of barrels) and 

Natural Gas (billions of cubic feet) at Year-End 1999 
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Estimated proved reserves are shown on pages F35 and F36 of the accompanying 
financlal section of the 1999 Annual Report to shareholders. No major 
discovery or other favorable or adverse event 

has occurred since December 31, 1999, that would cause a significant change in 
the estimated proved reserves as of that date. For information on the 
standardized measure of discounted future net cash flows relating to proved 
oil and gas reserves, see page F37 of the accompanying financial section of 
the 1999 Annual Report to shareholders. 

2. Estimates of Total Net Proved Oil and Gas Reserves Filed with Other Federal 
Agencies 

During 1999, Exxon and Mobil filed proved reserves estimates with the U.S. 
Department of Energy on Forms EIA-23 and EIA-28. The information is consistent 
with the Exxon and Mobil 1998 Annual Reports to shareholders with the 
exception of EIA-23 which covered total oil and gas reserves from Exxon- and 
Mobil-operated properties in the United States and does not include gas plant 
liquids. The differences between the oil reserves and gas reserves reported on 
EIA-23 and those reported in the 1998 Annual Reports exceed five percent. 

3. Average Sales Prices and Production Costs per Unit of Production 

Incorporated by reference to page ~ 3 3  of the accompanying financial section 
Of the 1999 Annual Report to shareholders. Average sales prices have been 
calculated by using sales quantities from our own production as the divisor. 
Average production costs have been computed by using net production quantities 
for the divisor. The volumes of crude oil and natural gas liquids (NGL) 
production used for this computation are shown in the reserves table on page 
F35 of the accompanying financial section of the 1999 Annual Report to 
shareholders. The net produceion volumes of natural gas available for sale by 
the producing function used in this calculation are shown on page F39 of the 
accompanying financial section of the 1999 Annual Report to shareholders. The 
volumes of natural gas were converted to oil-equivalent barrels based on a 
conversion factor of six thousand cubic feet per barrel. 

4. Gross and Net Productive Wells 
<TRBLE> 
<CAPTION> 

Year-End 1999 

<S> 
United States . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Canada 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  mrope 
Asia-Pacific . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

5. Gross and Net Developed Acreage 
<TABLE> 
<CAPTION> 

<S> 
United States . . . . . . . . . . . . . . . . . . . . . . . .  
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
~urope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Asia-Pacific . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Oil Gas 
......................... 
Gross Net Gross Net 
- - - - - -  - - - - - -  - - - - - -  - - - - -  
cc> cc> cc> cc, 

. . . . . . . . . . . . . . .  37,880 13,708 10,047 4,624 

. . . . . . . . . . . . . . .  7,320 5,164 4,763 2,388 

. . . . . . . . . . . . . . .  1,859 621 1.362 505 

. . . . . . . . . . . . . . .  1,440 541 684 261 

. . . . . . . . . . . . . . .  1,216 254 117 36 
....................... 

. . . . . . . . . . . . . . .  49,715 20,288 16,973 7,814 
------ ------ ------ ----- ------ ------ ------ ----- 

Year-End 1999 
.................... 
Gross Net 

............... 
(Thousands of acres) 
ccz cc> 

. . . . . . . . . . . . . . . . . .  9,168 5,894 

. . . . . . . . . . . . . . . . . .  4,619 2,429 

. . . . . . . . . . . . . . . . . .  13,364 5,190 

. . . . . . . . . . . . . . . . . .  3.823 1,487 

. . . . . . . . . . . . . . . . . .  10,161 2,198 
- - - - - - - -  - - - - - -  

. . . . . . . . . . . . . . . . . .  41,135 17,198 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - 

Note: Separate acreage data for oil and gas are not maintained because, in 
many instances, both are produced from the same acreage. 

6. Gross and Net Undeveloped Acreage 
<TABLE> 
<CAFTION> 

<s> 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
mrope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Asia-Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

7. Summary of Acreage Terms in Key Areas 

Year-End 1999 
. . . . . . . . . . . . . . . . . . . . .  
Gross Net 

- - - - - - - - -  - - - - - - - - -  
(Thousands of acres) 
<c> cc> 

11,895 7,780 
22.308 11.401 
23,903 8.268 
61,829 33.955 
125,283 61.147 

.................... 
245,218 122,551 

========== ========== 
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UNITED STATES 

Oil and gas exploration leases are acquired for varying periods of time. 
ranging from one to ten years. Producing leases normally remain in effect 
until production ceases. In some instances, a "fee interest" is acquired where 
both the Surface and the underlying mineral interests are wned outright. 

CANADA 

Exploration permits are granted for varying periods of time with renewals 
possible. Production leases are held as long as there is production on the 
lease. The majority of Cold Lake leases were taken for an initial 21-year term 
in 1968.1969 and renewed for a second 21-year term in 1989-1990. The 
exploration acreage in Eastern Canada is currently held by work commitments of 
various amounts. 

EUROPE 

France 

Exploration permits are granted for periods of three to five years. 
renewable up to two times accompanied by substantial acreage relinquishments: 
50 percent of the acreage at first renewal; 25 percent of the remaining 
acreage at second renewal. A 1994 law requires a bidding process prior to 
granting of an exploration permit. Upon discovery of commercial hydrocarbons. 
a production concession is granted for up to 50 years, renewable in periods of 
25 years each. 

Germany 

Exploration concessions are granted for an initial period of five years with 
possible extensions of up to three years at a time for an indefinite period. 
Extensions are subject to specific, minimum work commitments. Production 
licenses are held as long as there is production on the license. 

Netherlands 

Onshore: Exploration drilling permits are issued for a period of two to five 
years. Permits issued after 1996 are issued for a period of time necessary to 
perform the activities for which the permit is issued. Production concessions 
are granted after discoveries have been made, under conditions that are 
negotiated with the government. Normally, they are field-life concessions 
covering an area defined by hydrocarbon occurrences. 

Offshore: Prospecting licenses issued prior to March 1976 are for a 15-year 
period, with relinquishment of about 50 percent of the original area required 
at the end of ten years. Current licenses are for a period of time necessary 
to perform the activities for which the permit is issued. For commercial 
discoveries within a prospecting license, a production license is issued for a 
40-year period. 

Norway 

Licenses issued prior to 1972 were for a total period of 46 years, with 
relinquishment of at least one-fourth of the original area required at the end 
of the sixth year and another one-fourth at the end 

of the ninth year. Licenses issued between 1972 and 1997 were for a total 
period of 36 years, with relinquishment of at least one-half of the original 
area required at the end of the sixth year. Licenses issued after July 1, 1997 
are for a total period of 40 years, with a possible extension to 60 years, and 
with relinquishment of at least one-half of the original area required at the 
end of the initial period of six years. 

United Kingdom 

Acreage terms are fixed by the government but are periodically changed. For 
example, the regulations governing licenses issued between 1996 and 1998 
provide for an initial term of three years with possible extensions of six, 
fifteen and twenty-four years for a license period of forty-five more years. 
After the second extension, the license must be surrendered in part. From 1999 
onward, the initial term is four years, which may be continued for another 
three years. After possible surrender of acreage, the license may continue for 
thirty m r e  years. 

ASIA-PACIFIC 

Onshore: Acreage terms are fixed by the individual state and territory 
governments. These terms and conditions vary significantly between the various 
states and territories. Exploration permits are normally granted for an 
initial period of between two to six years, that term being provided by 
legislation in some states and territories and being fixed by the Minister in 
others. Renewal periods vary but are available, as of right in some 
jurisdictions and at the Minister's discretion in others, with mandatory 
relinquishment applying in some states and territories. Production licenses in 
South Australia are granted for an initial term of 21 years, with subsequent 
renewals, each for 21 years, for the full area. Production licenses in 
Queensland are granted for varying periods consistent with expected field 
lives, with renewals on a similar basis. 

offshore: Within the three nautical mile limit offshore acreage terms are 
qoverned by state authorities. For areas bevond that limit, the duration of a 
Eenement is fixed by federal legislation.   he conditions applying to those 
tenements arise from both leqislation and the additional conditions imvosed bv 
the Joint Authority, which is a body constituted by the federal minist;r and ' 
the relevant state or territory minister. Exploration permits are granted for 
six years with possible renewals of five year periods. A fifty percent 
relinquishment of remaining area is mandatory at the end of each period. 
Retention leases are granted for periods of five years and can be subject to 

hiin. I l x x r x x r x x r  nor  nnxrl A rr\h;xrnnlnrlnorlrlo+o 12AOQQ /nnnnO?Of;f;l -nn-nfinf;<f; h t  
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review at any time during the term, if the Joint Authority considers that the 
resource might have become commercial. Retention leases can be renewed for 
five year periods subject to the applicant establishing that recovery is still 
not commercially viable but is likely to become so within 15 years. Production 
licenses granted prior to September 1. 1998 were initially for 21 years, with 
a further renewal of 21 years and thereafter at the discretion of the Joint 
Authority. Production licenses granted after September 1, 1998 are granted for 
an indefinite period, effectively the 1ife.of the field. If no operations for 
the recovery of petroleum have been carried on for five years, the production 
license may be terminated. 

Indonesia 

Exploration and production activities are governed by production sharing 
Contracts negotiated with the national oil company. The more recent contracfs 
have an overall term of 30 years with possible extensions in some contracts. 
The initial exploration period is from six to ten years. 

Malaysia 

Exploration and production activities are governed by production sharing 
Contracts negotiated with the national oil company. The more recent contracts 
have an overall term of 24 to 37 years with 

possible extensions to the exploration or development periods. The exploration 
period is five to seven years with the possibility of extensions, after which 
time areas with no commercial discoveries must be relinquished. The 
development period is four to five years from commercial discovery, with the 
possibility of extensions under special circumstances. Areas from which 
comercial production has not started by the end of the development period 
must be relinquished if no extension is granted. The total production period 
iS 15 to 25 years from first commercial lifting, not to exceed the overall 
term of the current contract. 

Papua New Guinea 

Exploration permits are granted for an initial term of six years with 
renewals of five years. A 50 percent relinquishment is mandatory at the end of 
the first term. Production licenses are granted for an initial 25-year period. 
Renewals of up to 20 years may be granted at the Minister's discretion. 
Petroleum retention licenses are granted for five-year terms, renewable twice 
for a maximum retention time of 15 years. 

Thailand 

The company's concessions and the Petroleum Act of 1972 allow production for 
30 years (through 2021) with a possible ten-year extension at terms generally 
prevalent at the time. 

OTHER COUNTRIES 

Exploration and production activities are governed by production sharing 
agreements negotiated with the national oil company. The exploration period 
generally consists of four years and an optional phase of two years with no 
relinquishment requirement after the first phase. The production period (which 
includes development) is for 25 years. 

Argentina 

Production licenses are typically for 30 years (20 years with one 10-year 
extension). preceded by two exploration phases of two years each, with a one 
year extension available for each exploration phase. 

Azerbaijan 

The Production Sharing Agreement (PSA) between the Azerbaijan International 
Operating Company (AIOC) and the Republic of Azerbaijan for the development of 
the Megastructure is established for an initial period of 30 years starting 
from the PSA effective date in 1994. 

Other exploration and production activities are governed by production 
sharing agreements negotiated with the national oil company. The exploration 
period consists of three or four years with the possibility of a two-year 
extension or three-year extension. The production period, which includes 
development, is for 25 years or 35 years with the possibility of one or more 
five-year extensions. 

Equatorial Guinea 

Exploration and production activities are governed by production sharing 
contracts negotiated with the state Ministry of Mines and Energy. The 
exploration term is for 10 to 15 years with limited relinquishments in the 
absence of commercial discoveries. The production period for crude is 30 years 
while the production period for gas is 50 years. 

Kazakhstan 

Onshore: Exploration and production activities are governed by a joint- 
venture agreement negotiated with the Republic of Kazakhstan. Existing 
production operations have a 40-year production period that commenced in 1993. 

Offshore: Exploration and production activities are governed by a production 
sharing agreement negotiated with the Republic of Kazakhstan. The exploration 
period consists of six years with the possibility of a two-year extension. The 
production period, which includes development, is for 20 years with the 
possibility of two 10-year extensions. 
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Nigeria 

Exploration licepses are no longer granted in Nigeria. 

Exploration and production activities in the deepwater offshore areas are 
typically governed by production sharing contracts (PSCs) with either the 
national oil company or by joint ventures. The terms of the contracts are 
geIIerally 30 years, including a 10-year exploration perick (six-year initial 
exploration phase plus a four-year optional period) with no required 
relinquishment after the initial phase and a 20-year production period that 
may be extended. Some exploration activi,ties are carried out in deepwater by 
joint ventures with indigenous companies holding interests in an oil 
prospecting license (OPL). OPLs in deepwater offshore -areas are valid for 10 
years and are non-renewable, while in all other areas the licenses are for 
five years and also are non-renewable. Demonstrating a comercial discovery is 
the basis for conversion of an OPL to an oil mining license (OML). 

OMLS granted prior to the 1969 Petroleum Act, (i.e. under the Mineral Oils 
Act 1914, repealed by the 1969 Petroleum Act1 were for 30 years onshore and 40 
years in offshore areas and are renewable upon 12 months written notice, for 
further periods of 30 and 40 years, respectively. 

OMLS granted under the 1969 Petroleum Act have a maximum term of 20 years 
without distinction for on- or offshore location and are renewable, upon 12 
months written notice, for another period of 20 years. However, all such OMLS 
are also subject to a mandatory 50 percent relinquishment, after the first 10 
years of their duration. 

In all cases, renewal of OMLs is almost certain if lessee satisfies three 
conditions, namely, lessee: il gives the requisite notice within the minimum 
stipulated period; ii) has paid up to date all rentals, royalties and fees and 
iii) has fulfilled all lessee's obligations under the OML. 

Qatar 

The Government of Qatar grants to LNG projects offshore concessions wlthin 
Qatar's North field to permit the economic development and production of 
sufficlent gas to satisfy the LNG sales obligations of these projects. 

Republic of Yemen 

Production sharing agreements (PSAs) negotiated with the government entitle 
the company to participate in exploration operations within a designated area 
during the exploration period. In the event of a comercial oil discovery, the 
company is entitled to proceed with development and production operations 
during the development period. The length of these periods and other specific 
term3 are negotiated prior to executing the production sharing agreement. 
Existing production operations have a development period extending 20 years 
from first commercial declaration (made in November 1985 for the Marib PSA and 
June 1995 for the Jannah PSA). 

Venezuela 

Exploration and production activities are governed by contracts negotiated 
with the national oil company. Exploration activity is covered by risk/profit 
sharing contracts where exploration blocks were awarded for 35 years. 
Production licenses are awarded for 20 years under production service 
agreements. 

Strategic association agreements (such as the Cerro Negro project) are 
limited to those projects that require vertical integration. Licenses are 
awarded for 35 years. Negotiations by the parties require Venezuelan 
congressional approval. 

8. Number of Net Productive and Dry wells Drilled 

.... 
<S> <C> 
A. Net Productive Exploratory wells Drilled 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Europe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 
Asia-Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 

.. - 
Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 

.. - 
6 .  Net Dry Exploratory Wells Drilled 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Europe 5 
Asia-Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 
Other . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 

.-- 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31 
- - -  

C. Net Productive Development Wells Drilled 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  419 
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308 
Europe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  51 
Asia-Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  47 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other 42 
.- - 

Total . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  867 
- - -  

D. Net Dry Development Wells Drilled 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 
Europe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
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Asla-Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - -  3 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other 1 2 1 

- - - .... - - - - - - 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total 31 38 50 

... - - - - -  - - - - -  
Total number of net wells drilled . . . . . . . . . . . . . . . . . . . . . . . . . . . .  969 1.117 1,395 

- - - - - - - - - - - - - - - - - - - - - - - - - - 
</TABLE, 

9. Present Activities 

A. Wells Drilling - -  Year-End 1999 

<TABLE> 
<CAPTION> 

G~OSS Net 
........ 

<s> <C> <C> 
United States . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  77 33 

Canada . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 13 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Europe 24 8 

Asia-Pacific . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other 27 10 

- - -  - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total 149 67 

=== === 

E /TABLE> 

B. Review of Principal Ongoing Activities in Key Areas 

During the first 11 months of 1999, in the United States and outside North 
America, Exxon's activities were conducted, either directly or through 
affiliated companies, for exploration by Exxon Exploration Company, for 
selected development activities by Exxon Upstream Development Company and for 
producing and other development activities by Exxon Company, U.S.A. and ExxOn 
Company. International. In Canada, Exxon's exploration and production 
activities were conducted by the Resources Division of Imperial Oil Limited, 
which is 69.6 percent owned by ExxonMobil. 

During this same period, Mobil conducted exploration, development and 
production activities in the United States, Canada and worldwide through fts 
various subsidiaries and affiliated companies, including Aera Energy L.L.C. 
("Aera"), a joint venture with Shell Oil Company in California. 

Effective December 1. 1999, after the merger of Exxon and Mobil described in 
Item 1 was completed, ExxonMobilts activities were conducted, either directly 
or through affiliated companies, for exploration by ExxonMobil Exploration 
Company, for selected development activities by ExxonMobil Development Company 
and for producingand other development activities by ExxonMobil Production 
Company. Activities conducted by Imperial Oil Limited and Aera remained the 
same. 

Some of the more significant ongoing activities are: 

UNITED STATES 

Exploration and delineation of additional hydrocarbon resources continued. 
At year-end 1999, ExxonMobi18s inventory of undeveloped acreage totaled 7.8 
million net acres. ExxonMobil was active in areas onshore and offshore in the 
lower 48 states and in Alaska. A total of 27.0 net exploration and delineation 
wells were completed during 1999. 

During 1999, 381.9 net development wells were completed within and around 
mature fields in the inland lower 48 states. 

Participation in Alaska production and development continued and a total of 
12.1 net development wells were drilled in 1999. 

ExxonMobil's net acreage in the Gulf of Mexico at year-end 1999 was 3.8 
million acres. A total of 39.4 net exploration and development wells were 
completed during the year and development continued on several Gulf of Mexico 
projects in 1999. 

The Genesis field, located in 2,600 feet water depth, began producing in 
January 1999 from a deep draft caisson vessel (DDCVI. The Ursa field, 
located in 3.900 feet water depth, began producing in March 1999 from a 
tension leg platform (TLPI. In November 1999, production commenced from 
the Chinook field. 

. The ExxonMobil-operated Hoover and Diana fields will be jointly 
developed using a DDCV located in 4,800 feet of water over the Hoover 
field. Construction and development drilling activities continued in 
1999, with a planned start-up of mid-year 2000. 

The Nile field, located in 3,500 feet water depth, is a subsea satellite 
development utilizing nearby existing platform facilities. Detailed 
engineering is underway, with planned production start-up in mid-2001. 

The ExxonMobil-operated Mica field, located in 4,500 feet water depth, 
is a subsea satellite development utilizing existing platform 
facilities. Detailed engineering and construction are underway, with 
planned production start-up in mid-2001. 

The ExxonMobil-operated Marshall and Madison fields, located in 4,800 
feet water depth, are proposed subsea satellite developments using the 
Hoover-Diana DDCV facility. Detailed engineering is ongoing, with 
planned production start-up in 2002. 

CANADA 
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Gross commercial heavy oil production from Cold Lake averaged 132 thousand 
barrels per day during 1999. At year end, government approval was received for 
the next 30 thousand barrel per day expansion. The Sable Offshore Energy 
Project commenced production in December 1999. Terra Nova is on track for 
start-up in the first half of 2001. 

EUROPE 

France 

ExxonMobil's net acreage at year-end 1999 was 0.9 million net acres. with 
0.5 net exploration and development wells completed during the year. 

Germany 

A total of 3.9 million acres were held by ExxonMobil in Germany at year-end. 
with 7.5 net exploration and development wells drilled and completed during 
the year. The offshore A6/B4 project comenced development, with start-up 
expected in 2000. 

Netherlands 

ExxonMobilts interest in licenses totaled 2.8 mlllion net acres at year-end 
1999. During 1999. 8.0 net exploration and development wells were drilled. 

During 1999 the D15-FA/FB offshore gas field and tQe onshore Norg-Zuid and 
Appelscha fields started up along with the Gaag-I1 gas plant. The second phase 
of the Rotterdam oil field development also started up. Construction is in 
progress on the new onshore gas field Saaksum East. 

Norway 

ExxonMobil's net interest in licenses at year-end 1999 totaled 1.7 million 
acres, all offshore. ExxonMobil participated in 13.6 net exploration and 
development well completions in 1999. 

Production was initiated on four developments: Balder. Jotun, Aasgard and 
Oseberg East. Field development projects for Snorre B, Sygna, Ringhorne and 
Grane fields are in progress. 

United Kingdom 

During the year ExxonMobil acquired interests in three new blocks. Net 
acreage was approximately 3.5 million acres at year-end, all offshore. A total 
of 34.0 net exploration and development wells were completed during the year. 
There were successful start-ups of the Ketch, Corvette, Buckland, Bell, 
Jupiter I1 and Gannet G fields. Several major projects were underway. 
including Shearwater. Elgin/Franklin, Triton and Cook. 

ASIA-PACIFIC 

Australia 

ExxonMobil's net year-end 1999 acreage holdings in Australia totaled 10.4 
million acres. ExxonMobil drilled a total of 22.9 net exploration and 
development wells in Australia in 1999. Production comenced at the Blackback 
field in 1999. 

Indonesia 

Deliveries of natural gas from the North Sumatra Offshore "A" field 
commenced in mid-1999. This gas will supplement other local fields to supply 
gas for Pertamina's P.T. Arun LNG plant. Net acreage was 9.1 million acres at 
year-end. ExxonMobil participated in 16.5 net exploration and development well 
completions in 1999. 

Malaysia 

ExxonMobil has interests in production sharing contracts covering 5.8 
million net acres offshore Malaysia. During the year, a total of 17.6 net 
exploration and development wells were completed. Development drilling was 
successfully completed at Seligi-F and Bekok-A/B platforms, respectively. 
Currently, Tapis-E development drilling is ongoing. 

Papua New Guinea 

At year-end 1999. ExxonMobil's acreage totaled 3.9 million net acres. with 
1.8 net exploration and development wells completed during the year. 

Thailand 

ExxonMobil's net acreage in the Khorat concession totaled 15 thousand net 
acres at year-end, with 1.6 net exploration and development wells completed 
during the year. 

OTHER COUNTRIES 

Angola 

Development has comenced on Girassol field in Block 17. Development 
planning is underway for ExxonMobil-operated discoveries in Block 15 and other 
Block 17 fields. ExxonMobil's net year-end 1999 acreage holdings totaled 4.3 
million acres and 3.2 net exploration and development wells were completed 
during the year. 

Argentina 

ExxonMobil's net acreage totaled 1.3 million acres at year-end, with 4.1 net 
exploration and development wells completed during the year. 

Azerbaijan 
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At year-end 1999. ExxonMobilms net acreage totaled 0.2 million acres. all of 
which are located in the Caspian Sea offshore of Azerbaijan. Drilling is 
continuing. with six gross wells (0.5 net) drilled and completed in 1999. 
Construction was also completed on the Western Route pipeline. 

Equatorial Guinea 

ExxonMobi18s net acreage totaled 0.7 million acres at year-end, with 3.6 
exploration and development wells completed during the year. Construction is 
in progress on the Jade development with start-up planned in 2000. 

Kazakhstan 

Construction has started on the Caspian Pipeline Consortium (CPC) pipeline 
which will be dedicated to transport of Tengiz oil production to the Black 
Sea. The pipeline will displace the high 

Cost rail and barge transportation now being used. ExxonMobills net acreage 
totaled 0.4 million acres at year-end, with 0.8 net exploration and 
development wells completed during the year. 

Nigeria 

ExxonMobils net acreage totaled 1.4 million acres at year-end, with 13.5 
net exploration and development wells completed during the year. Development 
activities continue offshore deepwater Nigeria Block 212 at Bonga. A deepwater 
production sharing contract (PSC) decree was issued by the Nigerian Government 
in 1999 to legislate PSC fiscal provisions. 

Qatar 

Development activities continued on two major liquefied natural gas (LNG) 
projects in Qatar, Ras Laffan Liquefied Natural Gas Company, Ltd. (RaSGaS) and 
Qatar Liquefied Gas Company, ~ t d .  (Qatargas). RasGas commenced operations in 
1999 following completion of its first LNG train. RasGas has a long-term 
contract with Korea Gas Corporation for supply of 4.8 MTA (million metric tons 
per Year) of LNG. Train 2 is currently under construction with start-up 
planned in 2000. RasGas also concluded a 7.5 MTA long-term sales and purchase 
agreement with Petronet LNG Limited of India. Initial deliveries to Petronet 
are scheduled to begin in 2003. Qatargas delivered its 200th LNG cargo during 
1999 since start-up in 1996. Qatargas has long-term contracts to supply 6 MTA , 
of LNG to gas and electric utilities in Japan. Progress continued on 
negotiations and marketing activities in 1999 on the Enhanced Gas Utilization 
project to produce natural gas from Qatar's North Field for supply to domestic 
and regional industries. 

Republic of Yemen 

EXXOnMobil's net acreage in the -Republic of Yemen production sharing areas 
totaled 0.9 million acres onshore at year-end. During the year, 5.5 net 
exploration and development wells were drilled and completed. 

Venezuela 

The CerrO Negro heavy oil project began production in November 1999. 
Construction activities on the Upgrader Facility at the Jose Industrial 
Complex are on schedule for a 2001 start-up. ExxonMobil's net acreage totaled 
0.5 million acres at year-end wlth 19.0 net exploration and development wells 
completed during the year. 

WORLDWIDE EXPLORATION 

Zxploration activities were underway in several areas in which ExxonMobil 
has no established production operations. A total of 60 million net acres were 
held at year-end, and 3.0 net exploration wells were completed during the 
year. 

Information with regard to mining activities follows: 
- - - - - - - - - - - - - - - . ......-----------------...........------------------ 
syncrude Operations 

Syncrude is a joint-venture established to recover shallow deposits of tar 
sands using open-pit mining methods, to extract the crude bitumen, and to 
produce a high-quality, light (32 degree API), sweet, synthetic crude oil. The 
Syncrude operation, located near Fort McMurray, Alberta, Canada, exploits a 
portion of the Athabasca Oil Sands Deposit. The location is readily accessible 
by public road. The produced synthetic crude oil is shipped from the Syncrude 
Site to Edmonton in the Alberta Oil Sands Pipeline owned by the Alberta Energy 
Company. Since startup in 1978, Syncrude has produced 

over one billion barrels of synthetic crude oil. Imperial Oil Limited is the 
owner of a 25 percent interest in the joint-venture. Exxon Mobil Corporation 
has a 69.6 percent interest in Imperial Oil Limited. 

Operating License and Leases 

Syncrude has an operating license issued by the Province of Alberta which is 
effective until 2035. This license permits Syncrude to mine tar sands and 
produce synthetic crude oil from approved development areas on tar sands 
leases. Syncrude holds eight tar sands leases covering 255.458 acres in the 
Athabasca Oil Sands Deposit. Issued by the Province of Alberta, leases are 
automatically renewable as long as tar sands operations are ongoing or the 
leases are part of an approved development plan. Syncrude leases 17. 22, 10, 
12, 34 (containing proven reserves) and 31 (containing no proven reserves) 
have development plans approved by the Alberta Energy and Utilities Board. 
Syncrude is filing development plans for the remaining two leases (containing 
no proven reserves) in order to continue them. There were no known previous 
commercial operations on these leases prior to the start-up of operations in 
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Operations. Plant and Equipment 

Operations at Syncrude involve three main processes: open pit mining. 
extraction of crude bitumen and upgrading of crude bitumen into synthetic 
Crude oil. In the Base mine (lease 171, the mining and transportation system 
uses draglines, bucketwheel reclaimers and belt conveyors. In the North mine 
(leases 17 and 22) and in the Aurora mine (leases 10. 12 and 34). a truck. 
shovel and hydrotransport system is used. Production Erom the Aurora mine is 
scheduled to begin in 2000. The extraction plant, which separates crude 
bitumen from sand, processes approximately 480,000 tons of tar sands a day. 
producing more than 90 million barrels of crude bitumen a year. This 
represents recovery of 91 percent of the crude bitumen contained In the tar 
sands. 

Crude bitumen extracted from tar sands is refined to a marketable 
hydrocarbon product through a combination of carbon removal in large, high- 
temperature, fluld-coking vessels and by hydrogen addition in high- 
temperature, high-pressure, hydrocracking vessels. These processes remove 
carbon and sulfur and reformulate the crude into a low viscosity, high-quality 
synthetic crude oil product. In 1999 this upgrading process yielded 0.839 
barrels of synthetic crude oil per barrel of crude bitumen. Since startup in 
1978, the capacity of each of the two fluid cokers has been increased f r m  
72.900 to 114,000 barrels of crude bitumen per day and the hydrocracker 
capacity has been increased from 40,000 to 55.000 barrels per day. About two 
thirds of the synthetic crude oil is processed by Edmonton area refineries and 
the remaining one third is pipelined to refineries in eastern Canada and the 
mid-western United States. Electricity is provided to Syncrude by a 270 
megawatt electricity generating plant located at the Syncrude site. The 
generating plant is owned by a third party. Imperial Oil Limited's 25 percent 
share of net investment in plant, property and equipment, including surface 
mining facilities, transportation equipment and upgrading facilities is $660 
million. 

Synthetic Crude Oil Reserves 

The crude bitumen is contained within the unconsolidated sands of the 
McMurray Formation. Ore bodies are buried beneath 50 to 150 feet of 
overburden, have bitumen grades ranging from 4 to 14 weight percent and ore 
thickness of 120 to 160 feet. Estimates of synthetic crude oil reserves are 
based on detailed geological and engineering assessments of in-place crude 
bitumen volume, the mining plan, historical extraction recovery and upgrading 
yield factors, installed plant operating capacity and operating approval 
limits. The in-place volume, depth and grade are established through extensive 
.and closely spaced core drilling. Proven reserves include the operating Base 
and North mines and the Aurora mine. In accordance with the approved mining 
plan, there are an estimated 3,680 million tons of extractable tar sands in 
the Base and North mines, with an average bitumen grade of 10.4 weight 
percent. In addition, at the Aurora mine, there are an estimated 1,655 million 
tons of extractable tar 

sands at an average bitumen grade of 11.3 weight percent. After deducting 
royalties payable to the Province of Alberta, Imperial Oil Llmited estimates 
its 25 percent net share of proven reserves is equivalent to 577 mlllion 
barrels of synthetic crude oil. 

ExxonMobil Share of Net Proven Syncrude Reservesll) 

<s> 
. . . . . . . . . . . . . . . . . . . . . . .  January 1, 1999 

Revision of previous estimate.. . . . . . . .  
Production . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . .  December 31. 1999 

</TABLE> 
........................ 
(1) Net reserves are the company's share 

payable to the Province of Alberta. 

Synthetic Crude Oil 
............................... 
Base Mine and 
North Mine Aurora Mine Total 

- - - - - - - - - - - - -  - - - - - - - - - - -  - - - - -  
(millions of barrels) 

<C> <c> <c> 
. . . . . . . .  407 190 597 

- - - - - - . . . . . . . .  
. . . . . . . .  (20) - - (20) 

- - - ... - - - 
. . . . . . . .  387 190 577 

--- --- --- --- --- --- 

of reserves after deducting royalties 

Syncrude Operating Statistics (total operation) 

<TABLE> 
<CAPTION> 

1999 1998 1997 1996 1995 
......................... 

<S> c <C> cc> cc> <c> 
Operating Statistics 
Overburden removed lmilllons of cubic yards) (I).. 83.8 79.9 47.0 44.9 60.0 
Strip Ratio (volume of overburden to volume of 
tar sands) (1) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.04 1.07 0.62 0.61 0.89 

Tar sands mined (million of tons) . . . . . . . . . . . . . . . .  
Average bitumen grade (weight percent) . . . . . . . . . . .  

Crude bitumen in mined tar sands (millions of 
tons) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average extraction recovery (percent) . . . . . . . . . . . .  

Crude bitumen production (millions of 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  barrels)l2) 

Average upgrading yield (percent). . . . . . . . . . . . . . . .  

tu-. I I  .-..---. ,-- ,--.I A --t: -.-- I - A - - - I A - L -  I? A n o o I n n n n n ? n r r  r nn nnnrcr +.A 
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Gross synthetic crude oil produced (millions of 
barrels) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  83.6 77.9 76.3 72.9 73.5 
ExxonMobil net share (millions of barrels) (3). . . .  20 19 17 15 16 
</TABLE, 

. ........ - - - . .  - - . . .  - - - - - 
(1) Includes pre-stripping of mine areas. 
(2) Crude bitumen production = crude bitumen in mined tar sands x average 

extraction recovery x 5.65 bbls/ton bitumen. 
(3) Reflects Exxomobil's 25% interest in production less applicable royalties 

payable to the Province of Alberta. 

Item 3. Legal Proceedings. 

On October 29. 1999. a previously-reported matter, involving allegations by 
the Pennsylvania Department of Environmental Protection (the "PDEP") that 
Mobil Oil Corporation had violated the Pennsylvania ~ a n k  Act by knowingly 
delivering products into unregistered tanks, was settled.   he PDEP had sought 
penalties of up to $295,000; the matter was settled with the payment of a 
$90.000 penalty. 

Refer to the relevant portions of Note 19 on page F29 of the accompanying 
financial section of the 1999 Annual Report to shareholders for additional 
information on legal proceedings. 

Item 4. Submission of Matters to a vote of Security Holders 

None. 

Executive Officers of the Registrant [pursuant to Instruction 3 to Regulation 
S-K, Item 401(b)l . 

<TABLE> 
<CAPTION> 

Age as of 
March 30, 

Name 2000 Title (Held Office Since) 
.... ......................................................... 
cs> cc> cc> 
L. R. Raymond . . . .  61 Chairman of the Board (1993) 
L. A. Noto.. . . . . .  61 Vice Chairman of the Board 11999) 
R. Dahan . . . . . . . . .  58 Senior Vice President (1995) 
H. J. Longwell . . .  58 Senior Vice President (1995) 
E. A. Renna . . . . . .  55 Senior Vice President (1999) 
H. R. Cramer.. . . .  49 Vice President (1999) 

. . . . .  M. E. Foster 57 President, ExxonMobil Development Company (1999) 
D. D. Humphreys.. 52 Vice President and Controller (1997) 
x. T. Koonce.. . . .  61 Vice President (1999) 
C. W. Matthews . . .  55 Vice President and General Counsel (1995), 
S .  R. McGill . . . . .  57 Vice President (1998) 
J. T. McMillan . . .  63 Vice President (1997) 
S. D. Pryor.. . . . .  50 Vice President 11999) 
F. A. Risch . . . . . .  57 vice President and Treasurer (1999) 
D. S. Sanders . . . .  60 Vice President (1999) 
J. S. Simon . . . . . .  56 Vice President (1999) 
P. E. Sullivan.. . 56 Vice President and General Tax Counsel (1995) 
J. L. Thompson.. . 60 Vice President (1991) 

.. T. P. Townsend . . .  63 Vice President Investor Relations (1990) 
and Secretary (1995) 

</TABLE> 

For at least the past five years, Messrs. Longwell. Matthews, Raymond, Risch. 
Sullivan, Thompson and Townsend have been employed as executives of the 
registrant. Mr. Raymond also holds the title of president. 

The following executive officers of the registrant have also served as 
executives of the subsidiaries, affiliates or divisions of the registrant shown 
opposite their names during the five years preceding December 31. 1999. 

+TABLE> 
cs> cc> 
ESSO Italiana S.p.A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Simon 
ESSO Malaysia Berhad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Foster and Humphreys 
ESSO Prcduction Malaysia Inc. . . . . . . . . . . . . . . . . . . . . . .  Foster and Humphreys 
Exxon Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Sanders 
w o n  Coal and Minerals Company . . . . . . . . . . . . . . . . . . . . .  McMillan 
Exxon Company, International . . . . . . . . . . . . . . . . . . . . . . . .  Dahan, McGill and Simon 
Euon Company, U.S.A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Foster and McMillan 
Exxon Upstream Development Company . . . . . . . . . . . . . . . . . .  Foster 
Exxon Ventures (CIS) Inc. . . . . . . . . . . . . . . . . . . . . . . . . . .  Koonce 
ExxonMobil Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . .  Sanders 
ExxonMobil Coal and Minerals Company . . . . . . . . . . . . . . . .  McMillian 
ExxonMobil Fuels Marketing Company . . . . . . . . . . . . . . . . . .  Cramer 
EuonMobil Gas Marketing Company . . . . . . . . . . . . . . . . . . . .  McGill 
EuonMobil Lubricants h Petroleum Specialties 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pryor 
EuonMobil Prcduction Company . . . . . . . . . . . . . . . . . . . . . . .  Koonce 
ExxonMobil Refining h Supply Company . . . . . . . . . . . . . . . .  Simon 
Mobil Asia Pacific Pty. Ltd. . . . . . . . . . . . . . . . . . . . . . . .  Pryor 
Mobil Chemical Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pryor 
Mobil Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cramer, Noto and Renna 
Mobil Europe and Central Asia Limited . . . . . . . . . . . . . . .  Cramer 
Mobil Europe Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cramer 
Mobil Oil Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Pryor and Renna 
Mobil south, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cramer 

</TABLE> 

Officers are generally elected by the Board of Directors at its meeting on 
the day of each annual election of directors, each such officer to serve until 
his or her successor has been elected and qualified. 
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PART I1 

Item 5. Market for Registrant's Common Stock and Related Shareholder Matters 

Incorporated by reference to the quarterly information which appears on page 
F38 of the accompanying financial section of the 1999 Annual Report to 
shareholders. 

In accordance with the registrant's 1997 Nonemployee Director Restricted 
Stock Plan, each newly elected nonemployee director (4 persons) was granted 
4.000 shares of restricted stock on November 30. 1999, and each incumbent 
nonemployee director 113 persons) was granted 600 shares of restricted stock 
on January 1. 2000. These grants are exempt from registration under bonus 
Stock interpretations such as the "no-action" letter to Pacific Telesis Group 
(June 30. 1992). 

Item 6. Selected Financial Data 

<S> 
Sales and other operating 
revenue, including excise taxes. 
Net income 
Before cumulative effect of 
accounting change . . . . . . . . . . . . .  
Cumulative effect of accounting 

. . . . . . . . . . . . . . . . . . . . . . . .  change 

. . . . . . . . . . . . . . . . . . . . .  Net income 
Net income per common share . . . . . .  
Before cumulative effect of 
accounting change . . . . . . . . . . . . .  
Cumulative effect of accounting 
change . . . . . . . . . . . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . . . . .  
Net income per common share - 
assuming dilution . . . . . . . . . . . . . . .  
Before cumulative effect of 
accounting change . . . . . . . . . . . . .  
Cumulative effect of accounting 
change . . . . . . . . . . . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . . . . . .  
Cash dividends per common share . 
Total assets..... . . . . . . . . . . . . . . . .  
Long-term debt . . . . . . . . . . . . . . . . . . .  
</TABLE> 

Years Ended December 31, 
............................................. 
1999 1998 1997 1996 1995 

........................................ 
lmillions of dollars, except per share amounts) 
<C> <C> cc> cc> cc> 

Item 7. Management's Discussion and Analysis of Financial Condition and 
Results of Operations. 

Incorporated by reference to pages F6 through F12 of the accompanying 
financial section of the 1999 Annual Report to shareholders. 

Item 7A. Quantitative and Qualitative Disclosures About Market Risk 

Incorporated by reference to the section entitled "Market Risks, Inflation 
and Other Uncertainties" beginning on page F9 excluding the part entitled 
"Inflation and Other Uncertainties" and to the tenth paragraph of the section 
entitled "Liquidity and Capital Resources" on page F11 of the accompanying 
financial section of the 1999 Annual Report to shareholders. All statements 
other than historical information incorporated in this Item 7A are forward 
looking statements. The actual impact of future market changes could differ 
materially due to, among other things, factors discussed in this report. 

Item 8. Financial Statements and Supplementary Data. 

Reference is made to the Index to Financial Statements on page 21 of this 
Annual Report on Form 10-K. 

Item 9. Changes in and Disagreements with Accountants on Accounting and 
Financial Disclosure. 

None. 

Item 10. Directors and Executive Officers of the Registrant. 

Incorporated by reference to the sections entitled "Board of Directors 
Proposal: Election of Directors" and "Section 16(a) Beneficial Ownership 
Reporting Compliance" of the registrant's definitive proxy statement for the 
2000 annual meeting of shareholders (the "2000 Proxy Statement"). 

Item 11. Executive Compensation. 

Incorporated by reference to the section entitled "Director Compensation" 
and the section entitled "Executive Compensation Tables" of the registrant's 
2000 Proxy Statement. 

Item 12. Security Ownership of Certain Beneficial Owners and Management. 

Incorporated by reference to the section entitled "Director and Executive 
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Officer Stock Ownership" of the registrant's 2000 Proxy Statement 

Item 1 3 .  Certain Relationships and Related Transactions. 

None 

PART IV 

Item 1 4 .  Exhibits, Financial Statement Schedules and Reports on Form 8-K. 

(a1 ( 1 )  and (a) (21 Financial Statements: 
See Index to Financial Statements on page 21 of this Annual Report on 
Form 10-K. 

(a) ( 3 1  Exhibits: 
See Index to Exhibits on page 22 of this Annual Report on Form 10-K 

(b) Reports on Form 8-K. 
On December 1 ,  1999, the registrant filed a Current Report on Form 8-K 
reportlng under Item 2 (Acquisition or Disposition of Assets1 and Item 
5 (Other Events) the consummation of the merger between Exxon 
Corporation and Mobil Corporation. 

on February 1 1 ,  2000, the registrant filed an amendment of its Current 
Report on Form 8-K filed on December 1 ,  1999,  to include financial 
statements of businesses acquired and pro forma financial information 
in accordance with Item 7 .  

17 
c PAGE > 

SIGNATURES 

Pursuant to the requirements of Section 13 of the Securities Exchange Act of 
, 1934, the registrant has duly caused this report to be signed on its behalf by 
the undersigned, thereunto duly authorized. 

EXXON MOBIL CORPORATION 

By: /s/ LEE R. RAYMOND 

(Lee R. Raymond. 
Chairman of the Board1 

Dated March 23.  2000 

POWER OF A?TORNEY 

Each person whose signature appears below constitutes and appoints Richard 
E. Gutman. Paul A.  Hanson and Brian A. Maher, and each of them, his or her 
true and lawful attorneys-in-fact and agents, with full power of substitution 
and resubstitution, for him or her and in his or her name, place and stead, in 
any and all capacities, to sign any and all amendments to this Annual Report 
on Form 10-K, and to file the same, with all exhibits thereto, and other 
documents in connection therewith, with the Securities and Exchange 
Comission, granting unto said attorneys-in-fact and agents, and each of them, 
full power and authority to do and perform each and every act and thing 
requisite and necessary to be done, as fully to all intents and purposes as he 
or she might or could do in person, hereby ratifying and confirming all that 
said attorneys-in-fact and agents or any of them, or their or his or her 
substitute or substitutes, may lawfully do or cause to be done by virtue 
hereof. 

Pursuant to the requirements of the Securities Exchange Act of 1934,  this 
report has been signed below by the following persons on behalf of the 
registrant and in the capacities and on the dates indicated. 

<TABLE> 
cs> <C> cc, 

/s/ LEE R. RAYMOND Chairman of the Board March 2 3 ,  2000 
(Principal Executive Officer1 

(Lee R . Raymond 1 

/s/ LUCIO A. NOT0 Vice Chairman of the Board March 2 3 .  2000 

(Luclo A .  NOtO) 

/s/ MICHAEL J. BOSKIN Director March 2 3 .  2000 

(Michael J. Boskinl 

<TABLE> 
<S> <C> cc> 

/s/ RENE DAHAN Director March 23.  2000 

(Rene Dahanl 

/s/ WILLIAM T. ESREY Director March 2 3 ,  2000 

(William T. Esreyl 

/s/ DONALD V. FITES Director March 2 3 ,  2000 

(Donald V. Fitesl 

/s/ JESS HAY Director March 23,  2000 

1 ,. I /  I A 1 . I 1 I i . I* rnnn lnnnnn-n / /<  nn n n n / r /  A-.A 
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/s/ CHARLES A. HEIMBOLD, JR. Direct01 

(Charles A. Heimbold, ~ r . )  

/s/ JAMES R. HOUGHTON Director 

(James R. Houghton) 

/s/ WILLIAM R. HOWELL Director 

(William R. Howell) 

/s/ HELENE L. KAPLAN Director 

(Helene L. Kaplan) 

/s/ REATHA CLARK KING Director 

(Reatha Clark King) 

/s/ PHILIP E. LIPPINCOTT Director 

(Philip E. Lippincott) 

/s/ W R Y  J. MNGWELL Director 

(Harry J. Longwell) 

March 23. ZOO0 

March 23. ZOO0 

March 23, ZOO0 

March 23, ZOO0 

March 23, 2000 

March 23, ZOO0 

March 23. ZOO0 

<TABLE> 
<s> <c> <c> 

/s/ J. RICHARE MUNRO Director March 23, ZOO0 

IJ. Richard Munro) 

/s/ MARILYN CARLSON NELSON Director March 23, 2000 

(Marilyn Carlson Nelson) 

/s/ EUGENE A. RENNA Director March 23, ZOO0 

(Eugene A. Renna) 

/s/ WALTER V.  SHIPLEY Director March 23, ZOO0 

(Walter V .  Shipley) 

/s/ DONALD D. HUMPHREYS Controller (Principal March 23, ZOO0 
Accounting officer) 

(Donald D. Humphreys) 

/s/ FRANK A. RISCH Treasurer (Principal March 23, ZOO0 
Financial Officer) 

(Frank A. Risch) 
</TABLE> 

2 0 

INDEX TO FINANCIAL STATEMENTS 

The consolidated financial statements, together with the report thereon of 
PricewaterhouseCoopers LLP dated February 23, 2000, appearing on pages F13 to 
F32; the Quarterly Information appearing on page F38 and the Supplemental 
Information on Oil and Gas Exploration and Production Activities appearing on 
pages F33 to F37 of the accompanying financial section of the 1999 Annual 
Report to shareholders are incorporated in this Annual Report on Form 10-K as 
Exhibit 13. With the exception of the aforementioned information, no other 
data appearing in the accompanying financial section of the 1999 AMual Report 
to shareholders is deemed to be filed as part of this Annual Report on Form 
10-K under Item 8. Consolidated Financial Statement Schedules have been 
omitted because they are not applicable or the required information is shown 
in the consolidated financial statements or notes thereto. 

2 1 
<PAGE> 

INDEX TO EXHIBITS 

3 lii) . 
loliii) (a). 
iO(iii) lb) . 

<s> 
Restated Certificate of Incorporation, as restated 
November 30, 1999. 
By-Laws, as revised to November 30, 1999. 
1993 Incentive Program, as amended.' 
Plan for Deferral of Nonemployee Director Compensation and 
Fees, as amended (incorporated by reference to Exhibit 
lO(iii) (b) to the registrant's Annual Report on Form 10-K 
for 1998) . *  

Restricted Stock Plan for Nonemployee Directors, as 
amended (incorporated by reference to Exhibit l0liii) (c) 
to the registrant's Annual Report on Form 10-K for 
1996) .' 

ExxonMobil Executive Life Insurance and Death Benefit 
Plan.' 
Short Term Incentive Program, as amended.' 

I.-.-. / L  - - - - - - . I  A .. -1-I 1- l - - - .  / l  - A -  13 A n 0 0  I A A A A A 3 A L L l  AA A A A L Z L  C - A  
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lO(iii1 If) 

lO(iii1 (9) 

lO(iii1 (h) 

1997 Nonemployee Director Restricted Stock Plan 
(incorporated by reference to Exhibit lO(iii1 (£1 to the 
registrant's Annual Report on Form 10-K for 19961.' 
1995 Mobil Incentive Compensation and Stock Ownership Plan 
(incorporated by reference to the Definitive Proxy 
Statement of Mobil Corporation filed March 20, 1995).* 
Mobil Oil Corporation's Executive Life Insurance Program 
(incorporated by reference to Exhibit 10.4 to the Annual 
Report on Form 10-K of Mobil Corporation filed March 31, 
1999) . +  
Supplemental mployees Savings Plan of Mobil Oil 
Corporation (incorporated by reference to Exhibit 10.5 to 
the Annual Report on Form 10-K of Mobil Corporation filed 
March 31, 1999) . +  
Computation of ratio of earnings to fixed charges. 
Pages F2 and F6 through F39 of the Financial Section of 
the registrant's 1999 Annual ReDort to shareholders. 
Subsidiaries of the registrant. - 
Consent of Pricewaterhousecoo~ers LLP. IndeDendent 
Accountants. 
Consent of Ernst & Young LLP, Independent Auditors. 
Financial Data Schedule (included only in the electronic 
filinq of this document). 
~estatgd Financlal Data Schedules (included only in the 
electronic filinq of this document. Restated 1997 and 
1998 annual periods to reflect accounting for the merger 
Of ExxOn and Mobil as a pooling of interests). 
Restated Financial Data Schedules (included only in the 
electronic filing of this document. Restated 1999 interim 
periods to reflect accounting for the merger of Exxon and 
Mobil as a pooling of interests). 
Restated Financial Data Schedules (included only in the 
electronic filing of this document. Restated 1998 interim 
periods to reflect accounting for the merger of Exxon and 
Mobil as a pooling of interests). 
Report of Ernst h Young LLP, Independent Auditors. 

- - - - - - - - . . - - - - . - .......- 
+ Compensatory plan or arrangement required to be identified pursuant to Item 
14 (a) (31 of this Annual Report on Form 10-K. 

The registrant has not filed with this report copies of the instruments 
defining the rights of holders of long-term debt of the registrant and its 
subsidiaries for which consolidated or unconsolidated financial statements are 
required to be filed. The registrant agrees to furnish a copy of any such 
instrument to the Securities and Exchange Commission upon request. 

cTYPE>EX-3.(11 
cSEQUENCE>Z 
cDESCRIPTIONsRESTATED CERTIFICATE OF INCORPORATION 
<TEXT> 

EXHIBIT 3 (i) 

RESTATED 

CERTIFICATE OF INCORPORATION 

EXXON MOBIL CORPORATION 

EXXOn Mobil Corporation, a corporation organized and existing under 
the laws of the State of New Jersey, restates and integrates its Certificate of 
Incorporation, as heretofore restated and amended, to read in full as herein set 
forth: 

FIRST. The name of the corporation is: 

EXXON MOBIL CORPORATION 

SECOND. The address of the corporation's registered office is 830 
Bear Tavern Road, West Trenton, New Jersey 08628-1020. The name of the 
corporation's registered agent at such address, upon whom process against the 
corporation may be served, is Corporation Service Ccmpany. 

THIRD. The purposes for which the corporation is organized are to 
engage in any or all activities within the purposes for which corporations now 
or at any time hereafter may be organized under the New Jersey Business 
Corporation Act and under all amendments and supplements thereto, or any 
revision thereof or any statute enacted to take the place thereof, including but 
not limited to the following: 

(11 TO do all kinds of mining, manufacturing and trading business; 
transporting goods and merchandise by land or water in any manner; to buy, sell. 
lease and improve lands; to build houses, structures, vessels, cars, wharves, 
docks and piers; to lay and operate pipelines; to erect and operate telegraph 
and telephone lines and lines for conducting electricity; to enter into and 
carry out contracts of every kind pertaining to its business; to acquire, use, 
sell and grant licenses under patent rights; to purchase or otherwise acquire, 
hold, sell, assign and transfer shares of capital stock and bonds or other 
evidences of indebtedness of corporations, and to exercise all the privileges of 
ownership including voting upon the securities so held; to carry on its business 
and have offices and agencies therefor in all parts of the world; and to hold. 
purchase, mortgage and convey real estate and personal property within or 
without the State of New Jersey; 

(21 TO engage in any activities encompassed within this Article Third 
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directly or through a subsidiary or subsidiaries and to take any and all acts 
deemed appropriate to promote the interests of such subsidiary or subsidiaries, 
including, without limiting the foregoing, the following: making contracts and 
incurring liabilities for the benefit of such subsidiary or subsidiaries; 
transferring or causing to be transferred to any such subsidiary or subsidiaries 
assets of this corporation; guaranteeing dividends on any shares of the capital 
stock of any such subsidiary; guaranteeing the principal and interest or either 
of the bonds, debentures, notes or other evidences of indebtedness issued or 
obligations incurred by any such subsidiary or 
<PAGE> 

subsidiaries; securing said bonds, debentures, notes or other evidences of 
indebtedness so guaranteed by mortgage of or security interest in the property 
of this corporation; and contracting that said bonds, debentures, notes or other 
evidences of indebtedness so guaranteed, whether secured or not, may be 
convertible into shares of this corporation upon such terms and conditions as 
may be approved by the board of directors; 

(3) TO guarantee the bonds, debentures, notes or other evidences of 
indebtedness issued, or obligations incurred, by any corporation, partnership. 
limited partnership, joint venture or other association in which this 
corporation at the time such guarantee is made has a substantial interest or 
where such guarantee is otherwise in furtherance of the interests of this 
corporation; and 

(4) To exercise as a purpose or purposes each power granted to 
corporations by the New Jersey Business Corporation Act or by any amendment or 
supplement thereto or by any statute enacted to take the place thereof, insofar 
as such powers authorize or may hereafter authorize corporations to engage in 
activities. 

FOURTH. The aggregate number of shares which the corporation shall 
have authority to issue is four billion seven hundred million (4,700,000,000) 
shares, divided into two hundred million (200.000.000) shares of preferred stock 
without par value and four billion five hundred million (4,500,000,000) shares 
of common stock without par value. 

(1) The board of directors of the corporation is authorized at any 
time or from time to time (i) to divide the shares of preferred stock into 
classes and into series within any class or classes of preferred stock; (ii) to 
determine for any such class or series its designation, relative rights. 
preferences and limitations; (iii) to determine the number of shares in any such 
class or series (including a determination that such class or series shall 
consist of a single share); (iv) to increase the number of shares of any such 
class or series previously determined by it and to decrease such previously 
determined number of shares to a number not less than that of the shares of such 
class or series then outstanding; (v) to change the designation or number of 
shares, or the relative rights, preferences and limitations of the shares, of 
any theretofore established class or series no shares of which have been issued; 
and (vil to cause to be executed and filed without further approval of the 
shareholders such amendment or amendments to the Restated Certificate of 
Incorporation as may be required in order to accomplish any of the foregoing. 
In particular, but without limiting the generality of the foregoing, the board 
of directors is authorized to determine with respect to the shares of any Class 
or series of preferred stock: 

(a) whether the holders thereof shall be entitled to cumulative, 
non-cumulative or partially cumulative dividends or to no dividends and, with 
respect to shares entitled to dividends, the dividend rate or rates (which may 
be fixed or variable and may be made dependent upon facts ascertainable outside 
of the Restated Certificate of Incorporation) and any other terms and conditions 
relating to such dividends; 

(b) whether the holders thereof shall be entitled to receive 
dividends payable on a parity with or subordinate or in preference to the 
dividends payable on any other class or series of shares of the corporation; 

(c) whether, and if so to what extent and upon what terms and 
conditions, the holders thereof shall be entitled to preferential rights upon 
the liquidation of, or upon any distribution of the assets of, the corporation; 

(dl whether, and if so upon what terms and conditions, such 
shares shall be convertible into other securities; 

(e) whether, and if so upon what terms and conditions, such 
shares shall be redeemable; 

(f) the terms and amount of any sinking fund provided for the 
purchase or redemption of such shares; and 

(g) the voting rights, if any, to be enjoyed by such shares and 
the terms and conditions for the exercise thereof. 

( 2 )  Each holder of shares of common stock shall be entitled to one 
vote for each share of common stock held of record by such holder on all matters 
on which holders of shares of common stock are entitled to vote. 

(3) NO holder of any shares of common or preferred stock of the 
corporation shall have any right as such holder (other than such right. if any. 
as the board of directors in its discretion may determine) to purchase, 
subscribe for or otherwise acquire any unissued or treasury shares. or any 
option rights, or securities having conversion or option rights, of the 
corporation now or hereafter authorized. 

(4) The relative voting, dividend, liquidation and other rights. 
preferences and limitations of the shares of the class of preferred stock 
designated "Class A Preferred Stock" and the class of preferred stock designated 
"class B Preferred Stock" are as set forth in this Article FOURTH and in Exhibit 
A to this Restated Certificate of Incorporation. 

FIETH. The following is a list of the names and residences of the 
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original shareholders. and of the number of shares held by each: 

H.M. Flagler 
Paul Babcock. Jr. 
James McGee 
Thos. C. Bushnell 

John D. Rockefeller 
Wm. Rockefeller 
J.A. Bostwick 
John D. Archbold 
O.H. Payne 
Wm. G. warden 
Benj . Brewster 
Chas. Pratt 
and H.M. Flagler 

of New York City, One share. 
of Jersey City, One share. 
of Plainfield, New Jersey, One share. 
of Morristown,' New Jersey. One share. 

of Cleveland, Ohio, 
of New York City, 
of New York City, 
of New York City, 
of Cleveland, Ohio, 
of Philadelphia, Pa. 
of New York City. 
Of Brooklyn, N.Y.. 
of New York City. 

Trustees of Standard Oil Trust, twenty-nine thousand nine hundred and 
ninety-six shares l 2 9 , 9 9 6 ) ,  of which twenty-one thousand seven hundred 
and twenty-four shares ( 2 1 , 7 2 4 )  were issued for property purchased and 
necessary for the business of this corporation. 

SIXTH. The number of directors of the corporation as of November.30, 
1 9 9 9  is 1 9  and their names and business office addresses are: 

Dr. Michael J. Boskin 
Hoover Institution 
Stanford University 
Stanford, California 9 4 3 0 5 - 6 0 1 0  

Mr. Rene Dahan 
5 9 5 9  Las Colinas Boulevard 
Irving, Texas 7 5 0 3 9 - 2 2 9 8  

Mr. William T. Esrey 
Sprint Corporation 
2330  Shawnee Mission Pkwy 
Westwood. Kansas 6 6 2 0 5  

Mr. Donald v. Fites 
1 0 0  N. E. Adams Street 
Peoria. IL 6 1 6 2 9 - 9 2 1 0  

Mr. Jess Hay 
Chase Tower 
2200  Ross Avenue 
Dallas, Texas 7 5 2 0 1 - 2 7 6 4  

Mr. Charles A. Heimbold, Jr. 
Bristol-Myers Squibb Company 
3 4 5  Park Avenue 
New York, NY 1 0 1 5 4 - 0 0 3 7  

MI-. James R. Houghton 
8 0  East Market Street 
Corning, New York 1 4 8 3 0  

Mr. William R. 3owell 
6 5 0 1  Legacy Drive 
Plano, Texas 7 5 0 2 4 - 3 6 9 8  

Mrs. Helene L. Kaplan 
Skadden. Arps. Slate, Meagher h Flom 
9 1 9  Third Avenue 
New York. NY 1 0 0 2 2 - 3 8 9 7  

Mr. Phillip E. Lippincott 
P.O. Box 2 1 5 9  
Park City, Utah 8 4 0 6 0  

Mr. Harry J. Longwell 
5 9 5 9  Las Colinas Boulevard 
Irving, Texas 7 5 0 3 9 - 2 2 9 8  

Mrs. Marilyn Carlson Nelson 
Carlson Companies, Inc. 
1 4 0 5  Xenium Lane North 
Plymouth, Minnesota 5 5 4 4 1  

Mr. J. Richard Munro 
Time Warner Cable 
2 9 0  Harbor Drive 
Stamford, CT 06902  

Mr. Lucio A. Not0 
5 9 5 9  Las Colinas Boulevard 
Irving, n[ 7 5 0 3 9 - 2 2 9 8  

Mr. Lee R. Raymond 
5 9 5 9  Las Colinas Boulevard 
Irving, Texas 7 5 0 3 9 - 2 2 9 8  

Mr. Eugene A. Renna 
5 9 5 9  Las Colinas Boulevard 
Irving, Texas 7 5 0 3 9 - 2 2 9 8  

Mr. Walter V. Shipley 
The Chase Manhattan Corporation 
2 7 0  Park Avenue 
New York, New York 1 0 0 1 7 - 2 0 7 0  

MI-. Robert E. Wilhelm 
5 9 5 9  Las Colinas Boulevard 
Irving, Texas 7 5 0 3 9 - 2 2 9 8  

Dr. Reatha Clark King 
General Mills Foundation 
One General Mills Boulevard 
Minneapolis, Minnesota 55426  

SEVENTH. The number of directors at any time may be increased or 
diminished by vote of the board of directors, and in case of any such increase 
the board of directors shall have power to elect each such additional director 
to hold office until the next succeeding annual meeting of shareholders and 
until his successor shall have been elected and qualified. 

The board of directors, by the affirmative vote of a majority of the 
directors in office, may remove a director or directors for cause where, in the 
judgment of such majority. the continuation of the director or directors in 
office would be harmful to the comoration and mav susDend the director or . - 
directors for a reasonable period pending final determination that cause exists 
for such removal. 

The board of directors from time to time shall determine whether and 
to what extent, and at what times and places, and under what conditions and 
regulations, the accounts and books of the corporation, or any of them, shall be 
open to the inspection of the shareholders; and no shareholder shall have any 
right of inspecting any account or book or document of the corporation, except 
as conferred by statute or authorized by the board of directors, or by a 
resolution of the shareholders. 
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EIGHTH. The following action may be taken by the affirmative vote of 
a majority of the votes cast by the holders of shares of the corporation 
entitled to vote thereon: 

(1) The adoption by the shareholders of a proposed amendment of the 
certificate of incorporation of the corporation; 

(21 The adoption by the shareholders of a proposed plan of merger or 
consolidation involving the corporation; 

(31 The approval by the shareholders of a sale, lease, exchange, or 
other disposition of all, or substantially all, the assets of the corporation 
otherwise than in the usual and regular course of business as conducted by the 
Corporation; and 

14) Dissolution 

NINTH. Except as otherwise provided by statute or by this certificate 
of incorporation or the by-laws of the corporation as in each case the same may 
be amended from time to time, all corporate powers may be exercised by the board 
Of directors. Without limiting the foregoing, the board of directors shall have 
power, without shareholder action: 

(1) TO authorize the corporation to purchase, acquire, hold, lease. 
mortgage, pledge, sell and convey such property, real, personal and mixed, 
without as well as within the State of New Jersey, as the board of directors may 
from time to time determine, and in payment for any property to issue, or cause 
to be issued, shares of,the corporation, or bonds, debentures, notes or other 
obligations or evidence of indebtedness thereof secured by pledge, security 
interest or mortgage, or unsecured; and 

(21 TO authorize the borrowing of money, the issuance of bonds. 
debentures, notes and other obligations or evidences of indebtedness of the 
corporation, secured or unsecured, and the inclusion of provisions as to 
redeemability and convertibility into shares of 

stock of the corporation or otherwise, and, as security for money borrowed or 
bonds, debentures, notes and other obligations or evidences of indebtedness 
issued by the corporation, the mortgaging or pledging of any property, real, 
personal, or mixed, then owned or thereafter acquired by the corporation. 

TENTH. TO the full extent from time to time permitted by law, no 
director or officer of the corporation shall be personally liable to the 
corporation or its shareholders for damages for breach of any duty owed to the 
corporation or its shareholders. Neither the amendment or repeal of this 
Article, nor the adoption of any provision of this certificate of incorporation 
inconsistent with this Article, shall eliminate or reduce the protection 
afforded by this Article to a director or officer of the corporation with 
respect to any matter which occurred, or any cause of action, suit or claim 
which but for this Article would have accrued or arisen, prior to such 
amendment, repeal or adoption. 

7 
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EXHIBIT A 

PART I 

Class A Preferred Stock 

Section 1. Designation and Amount; Special Purpose Restricted 
- - - - - - - - -  ---------...............-.---------------...------ 

Transfer Issue. 
. - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

(A) The shares of thls class of preferred stock shall be designated as 
"Class A Preferred Stock" (referred to herein as the "Class A Preferred Stock") 
and the aggregate number of shares constituting such class which the Corporation 
shall have the authority to issue is 16,500,000. The shares of this class shall 
have a stated value of $61.50 per share (the "Stated Value"). 

(0) Shares of Class A Preferred Stock shall be issued only to a 
trustee acting on behalf of the Plan (as defined in Section 9lF)lvii)). In the 
event of any transfer of shares of Class A Preferred Stock to any person other 
than the Corporation or the trustee of the Plan, the shares of Class A Preferred 
Stock so transferred, upon such transfer and without any further action by the 
Corporation or the holder, shall be automatically converted into shares of the 
Corporation's Comon Stock without par value (the "Comon Stock*) pursuant to 
Section 5 hereof and no such transferee shall have any of the voting powers, 
preferences and relative, participating, optional or special rights ascribed to 
shares of Class A Preferred Stock hereunder but, rather, only the powers and 
rights pertaining to the Comon Stock into which such shares of Class A 
Preferred Stock shall be so converted. In the event of such a conversion, the 
transferee of the shares of Class A Preferred Stock shall be treated for all, 
purposes as the record holder of the shares of Common Stock into which such 
shares of Class A Preferred Stock have been automatically converted as of the 
date of such transfer; provided, however, that the pledge of Class A Preferred 

-.-..-.- - - - - - - -  
Stock as collateral under any credit agreement for the financing or refinancing 
of the initial purchase of the Class A Preferred Stock by the Plan shall not 
constitute a transfer for purposes of this Section 1. Certificates representing 
shares of Class A Preferred Stock shall be legended to reflect such restrictions 
on transfer. Notwithstanding the foregoing provisions of this Section 1 (0). 
shares of Class A Preferred Stock li) upon allocation to the account of a 
participant in the Plan, shall be converted into shares of C m o n  Stock pursuant 
to Section 5 hereof and the shares of Common Stock issued upon such conversion 
may be transferred by the holder thereof as permitted by law and (ii) shall be 
redeemable by the Corporation upon the terms and conditions provided by Sections 
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6 .  7 and 8 hereof 

Section 2. Dividends and Distributions 
- - - - - - - - -  .......------.----------.-. 

(A) Subject to the provisions for adjustment hereinafter set forth. 
the holders of shares of Class A Preferred Stock shall be entitled to receive, 
when, as and if declared by the Board of Directors out of funds available under 
applicable law and the Certificate of Incorporation, cumulative cash dividends 
("Preferred Dividendsn) In an amount per share equal to $4.68 per annum and no 
more, payable lx) monthly in arrears, one-twelfth on the 20th day of each month. 
commencing on July 20, 1989 and ending on June 20, 1990, and thereafter (y) 
quarterly in arrears, one-quarter on the 20th day of each March, June, September 
and December in each year (each such monthly and quarterly date a "Dividend 
Payment Date"), to holders of record at the start of business on such Dividend 
Payment Date. In the event that any Dividend Payment Date shall occur on any 
day other than a "Business Day" (as defined in Section 9(F)li)). 

the dividend payment due on such Dividend Payment Date shall be paid on the 
Business Day immediately succeeding such Dividend Payment Date. Preferred 
Dividends shall begin to accrue on outstanding shares of Class A Preferred Stock 
from the date of issuance of such shares of Class A Preferred Stock. Preferred 
Dividends shall accrue on a daily basis whether or not the Corporation shall 
have earnings or surplus at the time. Preferred Dividends accrued after the 
date of issuance for any period less than a full monthly or quarterly period, as 
the case may be, between Dividend Payment Dates shall be computed on the basis 
of a 360-day year consisting of twelve 30-day months and such a proportional 
dividend shall accrue for the period from the date of issuance until the end of 
the dividend payment period in which such issuance occurs. Accumulated but 
unpaid Preferred Dividends shall accumulate as of the Dividend Payment Date on 
which they first become payable, but no interest shall accrue on accumulated but 
unpaid Preferred Dividends. 

(B) SO long as any class A Preferred Stock shall be outstanding, no 
dividend shall be declared or paid or set apart for payment on any other class 
of stock ranking on a parity with the Class A Preferred Stock as to dividends 
("Parity Stock"), unless there shall also be or have been declared and paid or 
set apart for payment on the class A Preferred Stock dividends ratably in 
proportion to the respective amounts of dividends (a) accumulated and unpaid 
through all dividend payment periods for the Class A Preferred Stock ending on 
or before the dividend payment date of such Parity Stock and (b) accumulated and 
unpaid on such Parity Stock through the dividend payment period on such Parity 
Stock next preceding such dividend payment date. So long as any Class A 
Preferred Stock shall be outstanding, in the event that full cumulative 
dividends on the Class A Preferred Stock have not been declared and paid or set 
apart for payment for all prior dividend payment periods, the Corporation shall 
not declare or pay or set apart for payment any dividends or make any other 
distributions on, or make any payment on account of the purchase, redemption or 
other retirement of, any other class of stock or series thereof of the 
Corporation ranking as to dividends junior to the Class A Preferred Stock 
("Junior Stock") until full cumulative and unpaid dividends on the Class A 
Preferred Stock shall have been paid or declared and set apart for payment; 
provided, however, that the foregoing shall not apply to (i) any dividend 
- - - - - - - - - . . . - . . - ----.--. -..--.- 

payable solely in any shares of any Junior Stock, or (ii) the acquisition of 
shares of any Junior Stock either (x) pursuant to any employee or director 
incentive or benefit plan or arrangement (including any employment, severance or 
consulting agreement) of the Corporation or any subsidiary of the Corporation 
heretofore or hereafter adopted or ly) in exchange solely for shares of any 
other Junior Stock. 

Section 3. Voting Rights. The holders of shares of Class A Preferred 
- - - - - - - - - - - - . . - - - - - - - - - 

Stock shall have the following voting rights: 

(A) The holders of Class A Preferred Stock shall be entitled to vote 
on all matters submitted to a vote of the holders of Common Stock of the 
Corporation, voting together as one class with the holders of Common Stock and 
any other class or series of preferred stock so voting as one class. Each share 
of the Class A Preferred Stock shall entitle the holder thereof to a number of 
votes equal to the number of shares of Common Stock into which such share of 
Class A Preferred Stock could be converted pursuant to the first sentence of 
Section 5(A) hereof on the record date for determining the shareholders entitled 
to vote, rounded to the nearest one-tenth of a vote; it being understood that 
whenever the "Conversion Ratio" (as defined in Section 5 hereof) is adjusted 
pursuant to Section 9 hereof, the voting rights of the Class A Preferred Stock 
shall also be similarly adjusted. 

(B) Except as otherwise required by law, holders of Class A Preferred 
Stock shall have no special voting rights and their consent shall not be 
required (except to the extent they are entitled to vote with holders of Common 
Stock or any other class or series of preferred stock) for the taking of any 
corporate action. 

Section 4. Liquidation, Dissolution or Winding-Up 
.-------- ---------------.------........-------- 

(A) Upon any voluntary or involuntary liquidation, dissolution or 
winding-up of the Corporation, the holders of Class A Preferred Stock shall be 
entitled to receive out of assets of the Corporation which remain after 
satisfaction in full of all valid claims of creditors of the Corporation and 
which are available for payment to shareholders, and subject to the rights of 
the holders of any class of stock of the Corporation ranking senior to or on a 
parity with the Class A Preferred Stock in respect of distributions upon 
liquidation, dissolution or winding-up of the Corporation, before any amount 
shall be paid or distributed among the holders of Comnon Stock or any other 
class of stock ranking junior to the Class A Preferred Stock in respect of 
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distributions upon liquidation, dissolution or winding-up of the Corporation, 
liquidating distributions in an aggregate amount of $61.50 per share of Class A 
Preferred Stock plus an amount equal to all accrued and unpaid dividends thereon 
to the date fixed for distribution, and no more. If upon any liquidation, 
dissolution or winding-up of the Corporation, the amounts payable with respect 
to the Class A Preferred Stock and any other class of stock ranking as to any 
such distribution on a parity with the Class A Preferred Stock are not paid in 
full, the holders of the Class A Preferred Stock and such other class of stock 
shall share ratably in any distribution of assets in proportion to the full 
respective preferential amounts to which they are entitled. After payment of 
the full amount to which they are entitled as provided by the foregoing 
provisions of this Section 4(A), the holders of shares of Class A Preferred 
Stock shall not be entitled to any further right or claim to any of the 
remaining assets of the Corporation. 

( B )  Neither the merger, consolidation or combination of the 
Corporation wlth or into any other corporation, nor the sale, lease, transfer or 
other exchange of all or any portion of the assets of the Corporation (or any 
purchase or redemption of some or all of the shares of any class or series of 
Stock of the Corporation), shall be deemed to be a dissolution, liquidation or 
winding-up of the affairs of the Corporation for purposes of this Section 4, but 
the holders of Class A Preferred Stock shall nevertheless be entitled in the 
event of any such transaction to the rights provided by section 8 hereof. 

(C) Written notice of any voluntary or involuntary liquidation. 
dissolution or winding-up of the Corporation, stating the payment date or dates 
when, and the place or places where, the amounts distributable to holders of 
Class A Preferred Stock and any other class or series of preferred stock in such 
circumstances shall be payable, and stating that, except in the case of Class A 
Preferred Stock represented by uncertificated shares, such payment will be made 
only after the surrender (or submission for notation of any partial payment) of 
such holder's certificates representing shares of Class A Preferred Stock, shall 
be given by first class mail, postage prepaid, mailed not less than twenty (20) 
days prior to any payment date stated therein, to the holders of class A 
Preferred Stock, at the address shown on the books of the Corporation or any 
transfer agent for the Class A Preferred Stock. 

Section 5. Conversion into Common Stock. 
- - - - - - - - -  ...---------..........-..... 

(A) A holder of shares of Class A Preferred Stock shall be entitled at 
any time, but not later than the close of business on the Redemption Date (as 
hereinafter defined) of such shares pursuant to Section 6, 7 or 8 hereof, to 
Cause any or all of such shares to be converted into a number of shares of 
Common Stock for each share of Class A Preferred Stock which initially shall be 
one and which shall be adjusted as hereinafter provided (and, as so adjusted, is 
hereinafter sometimes referred to as the "Conversion Ratio"). In addition to 
the foregoing and subject to Section s(B) hereof, a holder of shares of Class A 
Preferred Stock upon allocation of such shares to the account of a participant 
in the Plan shall be required to convert each such share of Class A Preferred 
Stock into the greater of (i) that number of shares of Common Stock which shall 
be the quotient obtained by dividing the Stated Value of each share of Class A 
Preferred Stock by the greater of (x) $15 divided by the Conversion Ratio or (y) 
the average of the high and low sales prices for a share of Common Stock on the 
trading day next preceding the Conversion Date (as hereinafter defined) on which 
one or more sales of shares of Common Stock occur, all as reported on the 
Composite Tape (as hereinafter defined), or (ii) that number of shares of Common 
Stock equal to the Conversion Ratio. The Corporation's determination in good 
faith in respect of the number of shares to be issued upon any and all 
conversions pursuant to the preceding sentence shall be conclusive. 

(91 Any holder of shares of Class A Preferred Stock desiring or 
required to convert such shares into shares of Common Stock shall surrender the 
certificate or certificates representing the shares of Class A Preferred Stock 
being converted, duly assigned or endorsed for transfer to the Corporation (Or 
accanpanied by duly executed stock powers relating thereto) in case of a request 
for registration in a name other than that of such holder, at the offices of the 
Corporation or the transfer agent for the Common Stock accompanied by written 
notice of conversion. Such notice of conversion shall specify (i) the number of 
shares of Class A Preferred Stock to be converted, and the name or names in 
which such holder wishes the certificate or certificates for Common Stock and 
for any shares of Class A Preferred Stock not to be so converted to be issued 
(or the name or names in which ownership of such shares is to be registered in 
the event that they are to be uncertificated). (ii) the address or addresses to 
which such holder wishes delivery to be made of such new certificates to be 
issued upon such conversion, and (iii) whether the conversion is being effected 
pursuant to the second sentence of Section 5(A) hereof. 

(C) A conversion of shares of Class A Preferred Stock into shares of 
Common Stock pursuant to Section 5lA) shall be effective immediately before the 
close of business on the day of the later of (i) the surrender to the 
Corporation of the certificate or certificates for the shares of Class A 
Preferred Stock to be converted, duly assigned or endorsed for transfer to the 
Corporation (or accompanied by duly executed stock powers relating thereto) in 
case of a request for registration in a name other than that of such holder and 
(ii) the giving of the notice of conversion as provided herein (the "Conversion 
Date"). On and after such Conversion Date, the person or persons entitled to 
receive the Common Stock issuable upon such conversion shall be treated for all 
purposes as the record holder or holders of such shares of Common Stock. 

(D) Promptly after the Conversion Date for shares of Class A Preferred 
Stock to be converted, the Corporation or the transfer agent for the Comon 
Stock shall issue and send by hand delivery (with receipt to be acknowledged) or 
by first class mail, postage prepaid, to the holder of such shares or to such 
holder's designee, at the address designated by such holder, a 

certificate or certificates for the number of shares of Common Stock to which 
such holder shall be entitled upon conversion. In the event that there shall 
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have been surrendered a certificate or certificates representing shares of Class 
A Preferred Stock only part of which are to be converted, the Corporation or the 
transfer agent for the Common Stock shall issue and deliver to such holder or 
such holder's designee a new certificate or certificates representing the number 
Of shares of Class A Preferred Stock which shall not have been converted. 

(E) The Corporation shall not be obligated to deliver to holders of 
Class A Preferred Stock any fractional share or shares of Common Stock issuable 
upon any conversion of such shares of Class A Preferred Stock, but in lieu 
thereof may make a cash payment in respect thereof in any manner permitted by 
law. The determination in good faith by the Corporation of the amount of any 
Such cash payments shall be conclusive. 

(F) The Corporation shall at all times reserve and keep available out 
Of its authorized and unissued and/or treasury Common Stock solely for issuance 
upon the conversion of shares of Class A Preferred Stock as herein provided, 
free from any preemptive rights, the maximum number of shares of Common Stock as 
shall from time to time be issuable upon the conversion of all shares of Class A 
Preferred Stock then outstanding. 

Section 6. Redemption at the Option of the Corporation. 
- - - - - - - - -  ........................................... 

(A) The Class A Preferred Stock shall be redeemable, in whole or in 
part, at the option of the Corporation at any time at the Stated value, plus an 
amount equal to all accrued and unpaid dividends thereon to the date fixed for 
redemption (the close of business on such date being referred to as the 
"Redemption Date"); provided that such redemption may be made on or after 

December 20. 1990 and prior to July 20, 1995 only if (i) the Corporation shall 
have requested that the trustee of the Plan repay the indebtedness incurred by 
Such trustee to purchase the shares of Class A Preferred Stock and (ii) either 
(x) Section 404(k) of the Code (as hereinafter defined) is repealed or amended 
or the Internal Revenue Service or the Treasury Department promulgates a Revenue 
Ruling or Regulation or a federal Court of Appeals issues a decision involving 
the Corporation, at any time on or after December 20, 1990 and prior to July 20, 
1995 with the effect that less than 100% of the dividends payable on the shares 
of any capital stock of the Corporation including, without limitation, Class A 
Preferred Stock or Common Stock held in the Plan is deductible by the 
Corporation, when paid to participants in the Plan or their beneficiaries or 
used to repay indebtedness as described in Section 404(k) of the Code, from its 
gross income for purposes of determining its liability for the federal income 
tax imposed by Section 11 of the Code or (y) the Code is amended at any time on 
or after December 20, 1990 and prior to July 20, 1995 (other than to change the 
rate of any existing tax imposed by the Code) or the Internal Revenue Service or 
the Treasury Department promulgates a Revenue Ruling or Regulation or a federal 
Court of Appeals issues a decision involving the Corporation, with the effect 
that the Corporation's liability for the alternative minimum tax imposed by 
Section 55 of the Code, the general federal income tax imposed by Section 11 of 
the Code or any other tax hereafter imposed by the Code is increased solely by 
reason of its claiming a deduction in respect of dividends paid on the shares of 
any capital stock of the Corporation including, without limitation, Class A 
Preferred Stock or Common Stock held in the Plan in a manner consistent with 
Section 404(k) of the Code. Payment of the redemption price shall be made by 
the Corporation in cash or shares of Common Stock or a combination thereof, as 
permitted by paragraph (C) of this Section 6. From and after the Redemption 
Date, dividends on shares of Class A Preferred Stock called for redemption will 
cease to accrue, such shares will no longer be 

deemed to be outstanding and all rights in respect of such shares of the 
Corporation shall cease, except the right to receive the redemption price. No 
interest shall accrue at the redemption price after the Redemption Date. If 
less than all of the outstanding shares of Class A Preferred Stock are to be 
redeemed, the "orporation shall either redeem a portion of the shares of each 
holder determined pro rata based on the number of shares held by each holder or 
shall select the shares to be redeemed by lot or as may be otherwise determined 
by the Board of Directors of the Corporation. 

(B) Unless otherwise required by law, notice of redemption pursuant to 
paragraph (A) of this Section 6 will be sent to the holders of Class A Preferred 
Stock at the address shown on the books of the Corporation or any transfer agent 
for the Class A Preferred Stock by first class mail, postage prepaid, mailed not 
less than thirty (30) days nor more than sixty (60) days prior to the Redemption 
Date. Such Class A Preferred Stock shall continue to be entitled to the 
conversion rights provided in Section 5 hereof through such Redemption Date. 
Each such notice shall state: (i) the Redemption Date; (ii) the total number of 
shares of the Class A Preferred Stock to be redeemed and, if fewer than all the 
shares held by such holder are to be redeemed, the number of such shares to be 
redeemed from such holder; (iii) the redemption price and the intended form of 
payment; (iv) the place or places where certificates for such shares are to be 
surrendered for payment of the redemption price; (v) that dividends on the 
shares to be redeemed will cease to accrue on such Redemption Date; and (vi) a 
summary of the conversion rights of the shares to be redeemed, the period within 
which conversion rights may be exercised, and the Conversion Ratio in effect at 
the time. Upon surrender of the certificate for any shares so called for 
redemption and not previously converted (or upon giving the notice of redemption 
in the case of uncertificated shares), but not earlier than the Redemption Date, 
the Corporation shall pay to the holder of such shares or its designee the 
redemption price set forth pursuant to this Section 6. 

(C) The Corporation, at its option, may make payment of the redemption 
price required upon redemption of shares of Class A Preferred Stock pursuant to 
Section 6 or 7 hereof in cash or in shares of Common Stock or in a combination 
of such shares and cash, any such shares of Common Stock to be valued for such 
purpose at their Fair Market Value (as defined in Section 9(F) (iii)) on the 
Redemption Date. Any shares of Common Stock so issued or delivered (or issued 
or delivered pursuant to Section 7) shall be deemed to have been issued or 
delivered to the holder of the Class A Preferred Stock as of the Redemption Date 
and such holder shall be deemed to have become the record holder thereof as of 
the Redemption Date. 

Section 7. Other Redemption Rights. 
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Shares of Class A Preferred Stock shall be redeemed by the Corporation 
for cash or, if the Corporation so elects, in shares of Common Stock, or a 
combination of such shares and cash (any such shares of Common Stock to be 
valued for such purpose in accordance with Section 6(C)), at a redemption price 
equal to the Stated Value plus accrued and unpaid dividends thereon to the date 
fixed for redemption. at the option of the holder, at any time and from time to 
time upon notice to the Corporation given not less than five (5) Business Days 
Prior to the Redemption Date fixed by the holder in such notice (il in the event 
that the Plan is determined by the Internal Revenue Service not to be qualified 
within the meaning of Sections 4011al and 4975(e) (7) of the Internal Revenue 
Code of 1986, as amended from time to time (the "Code") or (ii) in the event 
that the Plan is terminated in accordance with its terms. 

Section 8. Consolidation, Combination, Merger, Etc 
- - - - - - - - -  . - - - - - - - - ~ ~ ~ ~ ~ - - - - ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ - ~ - - ~ ~ - ~ ~  

(A) In the event that the Corporation shall consummate any 
consolidation, combination, merger or substantially similar transaction, 
Pursuant to which the outstanding shares of Common Stock are by operation of law 
exchanged solely for or changed, reclassified or converted solely into stock of 
any successor or resulting corporation (including the Corporation) that 
Constitutes "qualifying employer securities" with respect to a holder of Class A 
Preferred Stock within the meaning of Section 409(1) of the Code and Section 
407(d)l5) of the Employee Retirement Income Security ~ c t  of 1974, as amended. or 
any successor provisions of law, and, if applicable, for a cash payment in lieu 
of fractional shares, if any, the shares of Class A Preferred Stock of such 
holder shall in connection therewith be exchanged for or converted into 
Preferred stock of such successor or resulting corporation, having in respect of 
Such corporation insofar as possible the same powers, preferences and relative, 
participating, optional or other special rights (including the redemption rights 
provided by Sections 6, 7 and 8 hereof), and the qualifications, limitations or 
restrictions thereon, that the Class A Preferred Stock had immediately prior to 
Such transaction, except that after such transaction each share of the Class A 
Preferred Stock shall be convertible, otherwise on the terms and conditions 
provided by Section 5 hereof, into the number and kind of qualifying employer 
securities so receivable by a holder of the number of shares of Common Stock 
into which such shares of Class A Preferred Stock could have been converted 
pursuant to the first sentence of Section 5(A) hereof imediately prior to such 
transaction; provided, however, that if by virtue of the structure of such 

- - - - - - - -  ----.-. 
transaction, a holder of Common Stock is required to make an election with 
respect to the nature and kind of consideration to be received in such 
transaction, such holder of shares of Class A Preferred Stock shall be entitled 
to make an equivalent election as to the nature and kind of consideration it 
shall receive, and if such election cannot practicably be made by the holders of 
the Class A Preferred Stock, then the shares of Class A Preferred Stock shall. 
by virtue of such transaction and on the same terms as apply to the holders of 
Common Stock, be convertible into or exchangeable for the aggregate amount of 
qualifying employer securities (payable in like kind and proportion) receivable 
by a holder of the number of shares of Common Stock into which such shares of 
Class A Preferred Stock could have been converted immediately prior to such 
transaction if such holder of Comon Stock failed to exercise any rights of 
election to receive any kind or amount of qualifying employer securities 
receivable upon such transaction (provided that, if the kind or amount of 

qualifying employer securities receivable upon such transaction is not the same 
for each non-electing share, then the kind and amount of qualifying employer 
securities receivable upon such transaction for each such non-electing share 
shall be the kind and amount so receivable per share by a plurality of the non- 
electing shares). The conversion rights of the class of preferred stock of such 
successor or resulting corporation for which the Class A Preferred Stock is 
exchanged or into which it is converted, shall successively be subject to 
adjustments pursuant to Section 9 hereof after any such transactions as nearly 
equivalent as practicable to the adjustments provided for by such Section prior 
ti such transaction. The corporation shall nit consumate Hny such merger. 
consolidation or similar transaction unless the successor or resultinq 
corporation shall have agreed to recognize and honor the rights of the holders 
of Class A Preferred Stock set forth in this Section 8lA). 

( 8 )  In the event that the Corporation shall consummate any 
consolidation, combination, merger or substantially similar transaction, 
pursuant to which the outstanding shares of Comon Stock are by operation of law 
exchanged for or changed, reclassified or converted into other stock or 
securities or cash or any other property, or any combination thereof, 

other than solely qualifying employer securities (as referred to in Section 
8lA)) and cash payments, if applicable, in lieu of fractional shares. 
outstanding shares of Class A Preferred Stock shall, without any action on the 
part of the Corporation or any holder thereof (but subject to Section 8 (C) ) ,. be 
deemed to have been converted pursuant to the first sentence of Section 5lAl 
hereof imediately prior to the consumtion of such merger, consolidation. 
combination or similar business combination transaction into the number of 
shares of Comon Stock into which such shares of Class A Preferred Stock could 
have been converted pursuant to the first sentence of Section 5lA) hereof at 
such time so that each share of Class A Preferred Stock shall, by virtue of- such 
transaction and on the same terms as apply to the holders of Common Stock, be 
converted into or exchanged for the aggregate amount of stock, securities, cash 
or other property (payable in like kind and proportion) receivable by a holder 
of the number of shares of Common Stock into which such share of Class A 
Preferred Stock could have been converted pursuant to the first sentence of 
Section 5(A) hereof immediately prior to such transaction; provided, however. 

- - - - - - - -  - - - - - - -  
that if by virtue of the structure of such transaction, a holder of Common Stock 
is required to make an election with respect to the nature and kind of 
consideration to be received in such transaction, the holder of Class A 
Preferred Stock shall be entitled to make an equivalent election as to the kind 
of consideration it shall receive, and if such election cannot practicably be 



Page 24 of 95 
made by the holders of the Class A Preferred Stock, then the shares of Class A 
Preferred Stock shall. by virtue of such transaction and on the same terns as 
apply to the holders of Common Stock, be converted into or exchanged for the 
aggregate amount of stock, securities, cash or other property (payable in like 
kind and proportion) receivable by a holder of the number of shares of Common 
Stock into which such shares of Class A Preferred Stock could have been 
converted immediately prior to such transaction if such holder of Common Stock 
failed to exercise any rights of election as to the kind or amount of stock, 
securities, cash or other property receivable upon such transaction (provided 

that, if the kind or amount of stock, securities, cash or other property 
.................... 
receivable upon such transaction is not the same for each non-electing share. 
then the kind and amount of stock, securities, cash or other property receivable 
upon such transaction for each such non-electing share shall be the kind and 
amount so receivable per share by a plurality of the non-electing shares). 

(Cl In the event the Corporation shall enter into any agreement 
providing for any consolidation, combination, merger or substantially similar 
transaction described in Section 8(B), then the Corporation shall as soon as 
practicable thereafter (and in any event at least twenty (20) Business Days 
before consummation of such transaction) give notice of such agreement and the 
material terms thereof to each holder of Class A Preferred Stock and each holder 
shall have the right to elect, by written notice to the Corporation, to receive. 
upon consummation of such transaction (if and when such transaction is 
consummated), from the Corporation or the successor of the Corporation, in 
redemption and retirement of such Class A Preferred Stock, a cash payment equal 
to the amount payable in respect of shares of Class A Preferred Stock upon 
redemption pursuant to Section 6(A) hereof as if the date of the consummation of 
such transaction was the Redemption Date. No such notice of redemption shall be 
effective unless given to the Corporation prior to the close of business on the 
second Business Day prior to consummation of such transaction, unless the 
Corporation or the successor of the Corporation shall waive such prior notice, 
but any notice of redemption so given prior to such time may be withdrawn by 
notice of withdrawal given to the Corporation prior to the close of business on 
the second Business Day prior to consummation of such transaction. 

15 
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Section 9. Anti-dilution Adjustments. 
.................................. 

(A) In.the event the Corporation shall, at any time or from time to 
time while any of the shares of the Class A Preferred Stock are outstanding. (i) 
pay a dividend or make a distribution in respect of the common Stock in shares 
Of Common Stock. (ii) subdivide the outstanding shares of Common Stock or (iiil 
combine the outstanding shares of common stock into a smaller number of shares, 
in each case whether by reclassification of shares, recapitalization of the 
Corporation (including a recapitalization effected by a merger or consolidation 
to which Section 8 hereof does not apply) or otherwise, the Conversion Ratio in 
effect immediately prior to such action shall be adjusted by multiplying such 
Conversion Ratio by a fraction, the numerator of which is the number of shares 
of Common Stock outstanding immediately after such event, and the denominator of 
which is the number of shares of Common Stock outstanding immediately before 
such event. An adjustment made pursuant to this Section 9(Al shall be given 
effect, upon payment of such a dividend or distribution, as of the record date 
for the determination of shareholders entitled to receive such dividend or 
distribution (on a retroactive basis) and in the case of a subdivision or 
combination shall become effective immediately as of the effective date thereof. 

(B) In the event the corporation shall, at any time or from time to 
time while any shares of Class A Preferred Stock are outstanding, issue rights, 
options or warrants to all holders of its outstanding Common Stock, without any 
charge to such holders, entitling them (for a period expiring within forty-five 
(45) days after the record date mentioned below) to subscribe for or purchase 
shares of Common Stock at a price per share which is more than 2% lower at the 
record date mentioned below than the then current Market Price per share of 
Common Stock, the Conversion Ratio in effect immediately prior to such action 
shall, subject to paragraphs (D) and (E) of this Section 9, be adjusted by 
multiplying such Conversion Ratio by a fraction (il the numerator of which shall 
be the number of shares of Common Stock outstanding on the date of issuance of 
such rights, options or warrants plus the number of additional shares of Common 
Stock issued upon exercise thereof, and (ii) the denominator of which shall be 
the number of shares of Common Stock outstanding on the date of issuance of such 
rights. options or warrants plus the number of shares which the aggregate 
offering price of the total number of shares of Common Stock so issued would 
purchase at the then Current Market Price per share of Common Stock. Such 
adjustment shall be made whenever such rights, options or warrants have expired. 
and shall become effective retroactively immediately after the record date for 
the determination of shareholders entitled to receive such rights, options or 
warrants on the basis of the number of rights, options or warrants actually 
exercised. 

(C) In the event the Corporation shall, at any time or from time to 
time while any of the shares of Class A Preferred Stock are outstanding, make an 
Extraordinary Distribution (as defined in Section 9(F) (iil) in respect of the 
Common Stock, whether by dividend, distribution, reclassification of shares or 
recapitalization of the Corporation (other than a recapitalization or 
reclassification effected by a merger, combination or consolidation to which 
Section 8 hereof applies), the Conversion Ratio in effect immediately prior to 
such Extraordinary Distribution shall, subject to paragraphs (Dl and (El of this 
section 9. be adjusted by multiplying such Conversion Ratio by a fraction, the 
numerator of which shall be the product of (i) the number of shares of Common 
Stock outstanding immediately before such Extraordinary Distribution and lii) 
the Fair Market Value of a share of Common Stock on the Valuation Date (as 
defined in Section 9(FI(vi)) with respect to an Extraordinary Distribution, and 
the 

denominator of which shall be (i) the product of lx) the number of shares of 
Common Stock outstanding imediately before such Extraordinary Distribution and 
(y) the Fair Market Value of a share of Common Stock on the Valuation Date wlth 
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respect to an Extraordinary Distribution, minus (ii) the Fair Market Value of 

the Extraordinary Distribution on the valuation Date. The Corporation shall 
send each holder of Class A Preferred Stock notice of its intent to make any 
Extraordinary Distribution at the same time as, or as soon as practicable after. 
such intent is first communicated (including by announcement of a record date in 
accordance with the rules of the principal stock exchange on which the Common 
Stock is listed or admitted to trading) to holders of Cormnon Stock. Such notice 
shall indicate the lntended record date and the amount and nature of such 
divldend or distribution, and the Conversion Ratio in effect at such time. 

(D) Notwithstanding any other provisions of this Section 9, the 
Corporatlon shall not be required to make any adjustment of the Conversion Ratio 
unless such adjustment would require an increase or decrease of at least one 
Percent (1%) in the Conversion Ratio. Any lesser adjustment shall be carried 
forward and shall be made no later than the time of, and together with, the next 
subsequent adjustment which, together with any adjustment or adjustments so 
carried fomard, shall amount to an increase or decrease of at least one percent 
(1%) in the Conversion Ratio. 

(El The Corporation shall be entitled to make such additional 
adjustments in the Conversion Ratio, in addition to those required by the 
foregoing provisions of this Section 9, as shall be necessary in order that any 
divldend or distribution in shares of capital stock of the Corporation, 
subdivision, reclassification or combination of shares of stock of the 
Corporation or any recapitalization of the Corporation shall not be taxable to 
holders of the Common Stock. 

IF) For purposes of this Exhibit A, the following definitions shall 
apply: 

li) "Business Day" shall mean each day that is not a Saturday. 
Sunday or a day which state or federally chartered banking institutions in 
New York are required or authorized to be closed. 

(ii) "Extraordinary Distribution" shall mean any dividend or 
other distribution (effected while any of the shares of Class A Preferred 
Stock are outstanding) of 1x1 cash to the extent that such dividend or 
distribution when added to the amount of all cash dividends and 
distributions paid during the preceding period of twelve (12) calendar 
months exceeds fifteen percent (15%) of the aggregate Fair Market Value of 
all shares of Common Stock outstanding on the declaration date for such 
Extraordinary Distribution and/or (y) any shares of capital stock of the 
Corporation (other than shares of Common Stock), other securities of the 
Corporation, evidences of indebtedness of the Corporation or any other 
person or any other property (including shares of any subsidiary of the 
Corporation), or any combination thereof, but excluding rights, options or 
warrants to which Section 9(B) refers (without regard to the subscription 
or purchase price provided for therein). 

(iii) "Fair Market Value. shall mean, as to shares of Common 
Stock or any other class of publicly traded capital stock or securities of 
the Corporation or any other issuer which are publicly traded, the average 
of the Current Market Prices of such shares or securities for each day of 
the Adjustment Period. The "Fair Market Value" of any security which is 
not publicly traded or of any other property shall mean the fair 

value thereof as determined by an independent investment banking or 
appraisal firm experienced in the valuation of such securities or property. 
which firm shall be selected in good faith by the Board of Directors of the 
Corporation or a committee thereof, or, if no such investment banking or 
appraisal firm is in the good faith judgment of the Board of Directors or 
such committee available to make such determination, as determined in good 
faith by the Board of Directors of the Corporation or such committee. 

liv) "Current Market Price" of publicly traded shares of Common 
Stock Or any other class of capital stock or other security of the 
Corporation or any other issuer shall mean (1) the last reported sales 
price, regular way, or, if no sale takes place on such day, the average of 
the reported closing bid and asked prices, regular way, in either case as 
reported on the Composite Tape for New ~ o r k  stock Exchange transactions 
(the "Composite Tape") or. (11) if such security is not listed or admitted 
to trading on the New York Stock Exchange (the "NYSE"), on the principal 
national securities exchange on which such security is listed or admitted 
to trading or. (111) if not listed or admitted to trading on any national 
securities exchange, on the National Market System of the National 
Association of Securities Dealers. Inc. Automated Quotation System ('NASDAQ 
National Market System") or, (IV) if such security is not quoted on the 
NASDAQ National Market System, the average of the closing bid and asked 
prices on each such day in the over-the-counter market as reported by 
NASDAQ or, (V) if bid and asked prices for such security on each such day 
shall not have been reported through NASDAQ, the average of the bid and 
asked prices for such day as furnished by any NYSE member firm regularly 
making a market in such security selected for such purposes by the Board of 
Directors of the Corporation or a committee thereof, in each case, on each 
trading day during the Adjustment Period; provided, however, in determining 

-------. -- - - - - -  
the Current Market Price, the value (as reasonably determined by the Board 
of Directors of the Corporation or a committee thereof) of any "due-bill" 
or similar instrument which is then associated with a share of Common Stock 
or any other class of capital stock or other security, shall be deducted. 

(v) "Adjustment Period" shall mean the period of five (5) 
consecutive trading days preceding, and including, the date as of which the 
Fair Market Value of a security is to be determined. 

lvi) "Valuation Date" with respect to an Extraordinary 
Distribution shall mean the date that is five ( 5 )  Business Days prior to 
the record date for such Extraordinary Distribution. 

(vii) "Planv shall mean collectively the Corporation's Thrift 
and ESOP plans and its Thrift and ESOP Trust. 



Page 26 of 95 

LG) Whenever an adjustment to the Conversion Ratio and the related 
voting rights of the Class A Preferred Stock is required pursuant hereto. the 
Corporation shall forthwith deliver to the transfer agentls) for the Common 
Stock and the Class A Preferred Stock and file with the Secretary of the 
Corporation, a statement signed by an officer of the Corporation stating the 
adjusted Conversion Ratio determined as provided herein, and the voting rights 
(as appropriately adjusted), of the Class A Preferred Stock. Such statement 
shall set forth in reasonable detail such facts as shall be necessary to show 
the reason and the manner of computing such adjustment including any 

' determination of Fair Market Value involved in such 

COmPutatlon. Promptly after each adjustment to the Conversion Ratio and the 
related voting rights of the Class A Preferred Stock, the Corporation shall mail 
a notice thereof and of the then prevailing Conversion Ratio to each holder of 
Class A Preferred Stock. 

Section 10. Ranking; Cancellation of Shares. 
- - - - - - - - - -  - - - - - ~ . ~ ~ ~ - ~ ~ ~ ~ ~ ~ ~ ~ - - - - - - ~ - ~ ~ - -  

(A) The Class A Preferred stock shall rank senior to the Common Stock 
as to the payment of dividends and senior to the Common Stock as to the 
distribution of assets on liquidation, dissolution and winding-up of the 
Corporation, and, unless otherwise provided in the Certificate of Incorporation. 
as the same may be amended, the Class A Preferred Stock shall rank on a parity 
with all other classes or series of the Corporation's preferred stock, as to 
payment of dividends and the distribution of assets on liquidation, dissolution 
or winding-up. 

(8) Any shares of Class A ~referred'stock acquired by the Corporation 
by reason Of the conversion or redemption of such shares as provided hereby, or 
otherwise so acquired, shall be cancelled as shares of Class A Preferred Stock 
and restored to the status of authorized but unissued shares of preferred stock 
of the Corporation, undesignated as to classes or series, and may thereafter be 
reissued as part of a new class or series of such preferred stock as permitted 
by law. 

Section 11. Miscellaneous 
- - - - - - - - - -  --..........- 

(A) All notices referred to herein shall be in writing, and all 
notices hereunder shall be deemed to have been given upon the earlier of receipt 
thereof or three (3) Business Days after the mailing thereof if sent by 
registered mail (unless first class mail shall be specifically permitted for 
such notice under the terms of this Exhibit A) with postage prepaid, addressed: 
(i) if to the Corporation, to its office at 5959 Las Colinas Boulevard. Irving, 
TX 75039 (Attention: Treasurer) or to the transfer agent (if any) for the Class 
A Preferred Stock or (ii) if to any holder of the Class A Preferred Stock or the 
C m o n  Stock. as the case may be, to such holder at the address of such holder 
as listed in the stock record books of the Corporation (which may include the 
records of any transfer agent for the Class A Preferred Stock or the Common 
Stock, as the case may be) or (iii) to such other address as the Corporation 
shall have designated by notice similarly given. 

(8) In the event that, at any time as a result of an adjustment made 
pursuant to Section 8 or 9, the holder of any share of the Class A Preferred 
Stock upon thereafter surrendering such shares for conversion shall become 
entitled to receive any shares or other securities of the Corporation other than 
shares of Common Stock, the Conversion Ratio in respect of such other shares or 
securities so receivable upon conversion of shares of Class A Preferred Stock 
shall thereafter be adjusted, and shall be subject to further adjustment from 
time to time, in a manner and on terms as nearly equivalent as practicable to 
the provisions with respect to Common Stock contained in Sections 8 or 9, and 
the provisions of each of the other Sections hereof with respect to the Common 
Stock shall apply on like or similar terms to any such other shares or 
securities. Any determination in good faith by the Corporation as to any 
adjustment of the Conversion Ratio pursuant to this Section 11 (B) shall be 
conclusive. 

(C) The Corporation shall pay any and all issuance, stock transfer and 
documentary stamp taxes that may be payable in respect of any issuance or 
delivery of shares of Class A Preferred Stock or Common Stock or other 
securities issued upon conversion of Class A 

Preferred Stock pursuant hereto or certificates representing such shares or 
securities. The Corporation shall not, however, be required to pay any such tax 
which may be payable in respect of any transfer involved in the issuance or 
delivery of shares of Common Stock or other securities in a name other then that 
in which the shares of Class A Preferred Stock with respect to which such shares 
or other securities are issued or delivered were registered, or in respect of 
any payment to any person with respect to any such shares or securities other 
than a payment to the registered holder thereof, and shall not be required to 
make any such issuance, delivery or payment unless and until the person 
otherwise entitled to such issuance, delivery or payment has paid to the 
Cowration the amount of any such tax for issuance, transfer or documentary 
stamp taxes or has established, to the satisfaction of the Corporation, that 
such tax has been paid or is not payable. 

(D) In the event that a holder of shares of Class A Preferred Stock 
shall not by written notice designate the name in which (i) shares of C m o n  
Stock or (ii) any other securities in accordance with this Exhibit A, to be 
issued upon conversion of such shares should be registered or to whom payment 
upon redemption of shares of Class A Preferred Stock should be made or the 
address to which the certificate or certificates representing such shares, or 
such payment, should be sent, the Corporation shall be entitled to register such 
shares, and make such payment, in the name of the holder of such Class A 
Preferred Stock as shown on the records of the Corporation and to send the 
certificate or certificates representing such shares, or such payment, to the 
address of such holder shown on the records of the Corporation. 
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(El Unless otherwise provided in the Certificate of Incorporation, as 
the same may be amended, all payments of lx) dividends upon the shares of any 
Class of stock and upon any other class of stock ranking on a parity with such 
first class of stock with respect to such dividends shall be made pro rata, so 
that amounts paid per share on such first class of stock and such other class of 
Stock shall in all cases bear to each other the same ratio that the required 
dividends then payable per share on the shares of such first class of stock and 
such other class of stock bear to each other and (y) distributions on voluntary 
or involuntary dissolution, liquidation or winding-up or otherwise made upon the 
shares of any class of stock and upon any other class of stock ranking on a 
Parity with such first class of stock with respect to such distributions shall 
be made pro rata, so that amounts paid per share on such first class of stock 
and such other class of stock shall in all cases bear to each other the same 
ratio that the required distributions then payable per share on the shares of 
Such first class of stock and such other class of stock bear to each other. 

(F) The Corporation may appoint, and from time to time discharge and 
change, a transfer agent for the Class A Preferred Stock. Upon any such 
appointment or discharge of a transfer agent, the Corporation shall send notice 
thereof by first class mail, postage prepaid, to each holder of record of Class 
A Preferred Stock. So long as there is a transfer agent for a class of stock, a 
holder thereof shall give any notices to the Corporation required hereunder to 
the transfer agent at the address of the transfer agent last given by the 
Corporation. 

(G) If the Corporation and the holder so agree, any shares of Class A 
Preferred Stock or any shares of Common Stock into which the shares of Class A 
Preferred Stock shall be converted, may be uncertificated shares, provided that 

- - - - - - - - 
the names of the holders of all uncertificated shares and the number of such 
shares held by each holder shall be registered at the offices of the Corporation 
or the transfer agent for such shares. In the event that any shares shall 

be uncertificated, all references herein to the surrender or issuance of stock 
certificates shall have no application to such uncertificated shares. 

PART 11 

Class B Preferred Stock 

1. Designation and Issuance 

(A) The shares of such class shall be designated CLASS B PREFERRED 
STOCK (hereinafter referred to as "Class B Preferred Stock") and the number of 
shares constituting such class shall be 165,800. Such number of shares may be 
increased or decreased by resolution of the Board of Directors, but no such 
decrease shall reduce the number of shares of Class B Preferred Stock to a 
number less than that of the shares then outstanding plus the number of shares 
issuable upon exercise of any rights, options or warrants or upon conversion of 
outstanding securities issued by the Corporation. All shares of Class B 
Preferred Stock redeemed or purchased by the Corporation shall be retired and 
shall be restored to the status of authorized but unissued shares of preferred 
stock without designation. 

(B) Shares of Class B Preferred Stock shall be issued only to a 
trustee or trustees acting on behalf of an employee stock ownership trust or 
plan or other employee benefit plan ("Plan") of Mobil Corporation or Mobil Oil 
Corporation (collectively, "Mobil Oil"). In the event of any sale, transfer or 
other disposition (hereinafter a 'transfer" of shares of Class B Preferred 
Stock to any person other than (x )  any trustee or trustees of the Plan and (y) 
any pledgee of such shares acquiring such shares as security for any loan or 
loans made to the Plan or to any trustee or trustees acting on behalf of the 
Plan, the shares of Class B Preferred Stock so transferred, upon such transfer 
and without any further action by the Corporation or the holder shall be 
automatically converted into shares of the Common Stock (as defined in Section 
10) at the Conversion Price (as hereinafter defined) and on the terms otherwise 
provided for the conversion of shares of Class B Preferred Stock into shares of 
Common Stock pursuant to Section 5 hereof and no such transferee shall have any 
of the voting powers, preferences and relative, participating, optional or 
special rights ascribed to shares of Class B Preferred Stock hereunder but. 
rather, only the powers and rights pertaining to the Common Stock into which 
such shares of Class B Preferred Stock shall be so converted, provided, however. 
that in the event of a foreclosure or other realization upon shares of Class B 
Preferred Stock pledged as security for any loan or loans made to the Plan or to 
the trustee or the trustees acting on behalf of the Plan. the pledged shares so 
foreclosed or otherwise realized upon shall (subject to the holder's right of 
redemption set forth in Section 7(B) hereof) be automatically converted into 
shares of Common Stock at the Conversion Price and on the terms otherwise 
provided for conversions of shares of Class B Preferred Stock into shares of 
Common Stock pursuant to Section 5 hereof. In the event of such a conversion, 
such transferee shall be treated for all purposes as the record holder of the 
shares of Common Stock into which the Class B Preferred Stock shall have been 
converted as of the date of such conversion. Certificates representing shares 
of Class B Preferred Stock shall be legended to reflect such restrictions on 
transfer. Notwithstanding the foregoing provisions of this Section 1, shares of 
class B Preferred Stock (i) may be converted into shares of Common Stock as 
provided by Section 5 hereof and the shares of Common Stock issued upon such 
conversion may be transferred by the holder thereof as permitted by law and (iil 
shall be redeemable by the Corporation upon the terms and conditions provided by 
Sections 6, 7 and 8 hereof. 

2. Dividends and Distributions 

(A) (1) Subject to the provisions for adjustment hereinafter set forth, 
the holders of shares of Class B Preferred Stock shall be entitled to receive. 
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when and as declared by the Board of Directors out of funds legally available 
therefor, cash dividends ("Regular Preferred Dividends") in an amount per share 
initially equal to $300 per share per annum, subject to adjustment from time to 
time as hereinafter provided, and no more, except as provided in Section 2(A) (2) 
(Such amount, as adjusted from time to time, being hereinafter referred to as 
the "Regular Preferred Dividend Rate"), payable semiannually in arrears, one- 
half on the last day of February, and one-half on the last day of August of each 
Year (each a "Dividend Payment Date") to holders of record at the start of 
business on such Dividend Payment Date. The first dividend payable on each 
share of Class B Preferred Stock shall accrue from the date of original issuance 
thereof, except that the first dividend payable on shares of Class B Preferred 
Stock issued on conversion of Mobil Corporation Series B ESOP Convertible 
Preferred Stock ("Mobil Series B Stock") shall accrue and be cumulative from the 
last dividend payment date of the Mobil series B stock and shall include any 
arrearage on the Mobil Series B Stock. Regular Preferred Dividends shall accrue 
on a daily basis, based on the Regular Preferred Dividend Rate in effect on such 
date, whether or not the Corporation shall have earnings or surplus at the time. 
computed on the basis of a 360-day year of 30-day months in case of any period 
less than a full semiannual period. Accrued but unpaid Regular Preferred 
Dividends, shall cumulate as of the Dividend Payment Date on which they first 
become payable, but no interest shall accrue on accumulated but unpaid Regular 
Preferred Dividends. 

(2) In the event that for any period of six (6) months preceding 
any Dividend Payment Date (each such period, a "Dividend Period") the aggregate 
fair value (as determined by the Board of Directors) of all dividends and other 
distributions declared per share of Common Stock during such Dividend Period 
multiplied by the number of shares of Comon Stock into which a share of Class B 
Preferred Stock was convertible on the appropriate dividend payment date for the 
C m o n  Stock shall exceed the amount of the Regular Preferred Dividends accrued 
on a share of Class B Preferred Stock during such Dividend Period, the holders 
of shares of the Class B Preferred Stock shall be entitled to receive, when and 
as declared by the Board of Directors out of funds legally available therefor. 
cash dividends (the "Supplemental Preferred Dividends") in an amount per share 
(with appropriate adjustments to reflect any stock split or combination of 
shares or other adjustment provided for in Section 9) equal to the amount of 
Such excess up to but not exceeding (x) the product of twelve and one-half per 
Cent (12.5%) times the average of the Fair Market Values of the number of shares 
Of Common Stock into which a share of Class B Preferred Stock was convertible on 
the day next preceding the ex-dividend date for each such dividend and the 
distribution date for each such distribution on the Common Stock of the 
Corporation minus (y) such amount of accrued Regular Preferred Dividends. The 
calculation of each Supplemental Preferred Dividend shall be subject to 
adjustment corresponding to the adjustments provided in Section 9 hereof. 
Supplemental Preferred Dividends shall accrue and cumulate as of the close of 
each relevant Dividend Period and shall be payable on the Dividend Payment Date 
next following the close of any such Dividend Period, but no interest shall 
accrue on accumulated but unpaid Supplemental Preferred Dividends and no 
Supplemental Preferred 
than six months. 

shail accrue respect period less 

IB) (1) No full dividends shall be declared or paid or set apart for 
payment on any shares ranking, as to dividends, on a parity with or junior to 
the Class B Preferred Stock, for any 

period unless full cumulative dividends (which for all purposes of this 
resolution shall include Regular Preferred Dividends and Supplemental Preferred 
Dividends) have been or contemporaneously are declared and paid or declared and 
a sum sufficient for the payment thereof set apart for such payment on the Class 
B Preferred Stock for all Dividend Payment Dates occurring on or prior to the 
date of payment of such full dividends. When dividends are not paid in full, as 
aforesaid, upon the shares of Class B Preferred Stock and any other shares 
ranking, as to dividends, on a parity with Class B Preferred Stock, all 
dividends declared upon shares of Class B Preferred Stock shall be declared pro 
rata so that the amount of dividends declared per share on Class B Preferred 
Stock and such other parity shares shall in all cases bear to each other the 
same ratio that accumulated dividends per share on the shares of Class B 
Preferred Stock and such other parity shares bear to each other. Except as 
otherwise provided herein, holders of shares of Class B Preferred Stock shall 
not be entitled to any dividends, whether payable in cash. property or shares, 
in excess of full cumulative dividends, as herein provided, on Class B Preferred 
Stock. 

(2) So long as any shares of Class B Preferred Stock are outstanding, 
no dividend (other than dividends or distributions paid in shares of, or 
options, warrants or rights to subscribe for or purchase shares of, Comon Stock 
or other shares ranking junior to Class B Preferred Stock as to dividends and 
upon liquidation and other than as provided in Section 2(B) (1)) shall be 
declared or paid or set aside for payment or other distribution declared or made 
upon the Common Stock or upon any other shares ranking junior to or on a parity 
with Class B Preferred Stock as to dividends or upon liquidation, nor shall any 
Comon Stock or any other shares of the Company ranking junior to or on a parity 
with Class B Preferred Stock as to dividends or upon liquidation be redeemed, 
purchased or otherwise acquired for any consideration (or any moneys be paid to 
or made available for a sinking fund for the redemption of any such shares) by 
the Corporation (except by conversion into or exchange for shares of the 
Corporation ranking junior to Class B Preferred Stock as to dividends and upon 
liquidation) unless, in each case, the full cumulative dividends on all 
outstanding shares of Class B Preferred Stock shall have been paid. 

( 3 )  Any dividend payment made on shares of Class B Preferred Stock 
shall first be credited against the earliest accumulated but unpaid dividend due 
with respect to shares of Class B Preferred Stock. 

3. Liquidation Preference 

(A) In the event of anv liauidation. dissolution or windinq-uv of the . - - - 
Corporation. whether voluntary or involuntary, before any payment or 
distribution of the assets of the Comoration (whether cavital or sumlus) shall 
be made to or set apart for the holders of any series or classes of stock of the 
Corporation ranking junior to Class B Preferred Stock upon liquidation, 
dissolution or winding-up, the holders of Class B Preferred Stock shall be 
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entitled to receive the Liquidation Price (as hereinafter defined) per share in 
effect at the time of liquidation, dissolution or winding-up plus an amount 
equal to all dividends accrued (whether or not accumulated) and unpaid thereon 
to the date of final distribution to such holders, but such holders shall not be 
entitled to any further payments. The Liquidation Price per share which holders 
Of Class B Preferred Stock shall receive upon liquidation, dissolution or 
winding-up shall be $3,887.50, subject to adjustment as hereinafterprovided. 
If. upon any liquidation, dissolution or winding-up of the Corporation, the 
assets of the Corporation, or proceeds thereof, distributable among the holders 
Of Class B Preferred Stock shall be insufficient to pay in full the preferential 

amount aforesaid and liquidating payments on any other shares ranking as to 
liquidation, dissolution or winding-up, on a parity with Class B Preferred 
Stock, then such assets, or the proceeds thereof, shall be distributed among the 
holders of Class B Preferred Stock and any such other shares ratably in 
accordance with the respective amounts which would be payable on such shares of 
Class B Preferred Stock and any such other shares if all amounts payable thereon 
were paid in full. For the purposes of this Section 3, a consolidation or 
merger of the Corporation with one or more corporations shall not be deemed to 
be a liquidation, dissolution or winding-up, voluntary and involuntary. 

(B) Subject to the rights of the holders of shares of any series or 
class or classes of stock ranking on a parity with or prior to Class B Preferred 
Stock upon liquidation, dissolution or winding-up, upon any liquidation. 
dissolution or winding-up of the corporation, after payment shall have been made 
in full to the holders of Class B Preferred Stock as provided in this Section 3. 
but not prior thereto, any other series or class or classes of stock ranking 
junior to Class B Preferred Stock upon liquidation, dissolution or winding-up 
shall, subject to the respective terms and provisions (if any) applying thereto. 
be entitled to receive any and all assets remaining to be paid or distributed. 
and the holders of Class B Preferred Stock shall not be entitled to share 
therein. 

4. Ranking and Voting of shares 

(A) Any shares of the Corporation shall be deemed to rank: 

(1) prior to class B Preferred Stock as to dividends or as to 
distribution of assets upon liquidation, dissolution or winding-up, if the 
holders of such class shall be entitled to the receipt of dividends or of 
amounts distributable upon liquidation, dissolution or winding-up, as the case 
may be, in preference or priority to the holders of Class B Preferred Stock, 

(21 on a parity with Class B Preferred Stock as to dividends or as to 
distribution of assets upon liquidation, dissolution or winding-up, whether or 
not the dividend rates, dividend payment dates, or redemption or liquidation 
prices per share thereof be different from those of Class B Preferred Stock, if 
the holders of such class of stock and class B Preferred Stock shall be entitled 
to the receipt of dividends or of amounts distributable upon liquidation, 
dissolution or winding-up, as the case may be, in proportion to their respective 
dividend or liquidation amounts, as the case may be, without preference or 
priority one over the other, and 

(3) junior to Class B Preferred Stock as to dividends or as to the 
distribution of assets upon liquidation, dissolution or winding-up, if such 
shares shall be Common Stock or if the holders of class B Preferred Stock shall 
be entitled to receipt of dividends or of amounts distributable upon 
liquidation, dissolution or winding-up, as the case may be, in preference or 
priority to the holders of such shares. Unless otherwise provided in the 
Restated Certificate of Incorporation of the Corporation, as the same may be 
amended, including an amendment relating to any subsequent class or series of 
preferred stock, the Class B Preferred Stock shall rank junior to all classes or 
series of the Corporation's preferred stock as to dividends and the distribution 
of assets upon liquidation, dissolution or winding-up. 

(B) The holders of shares of class B Preferred Stock shall have the 
following voting rights: 

(1) The holders of Class B Preferred Stock shall be entitled to vote 
on all matters submitted to a vote of the shareholders of the Corporation. 
voting together with the holders of Common Stock as one class. The holder of 
each share of Class B Preferred Stock shall be entitled to a number of votes 
equal to the number of shares of Common Stock into which such Class B Preferred 
Stock could be converted on the record date for determining the shareholders 
entitled to vote; it being understood that whenever the "Conversion Price" (as 
defined in Section 5 hereof) is adjusted as provided in Section 9 hereof, the 
number of votes of the Class B Preferred Stock shall also be correspondingly 
adjusted. 

( 2 )  Except as otherwise required by law or set forth herein. holders 
of class B Preferred Stock shall have no special voting rights and their consent 
shall not be required (except to the extent they are entitled to vote with 
holders of Common Stock as set forth herein) for the taking of any corporate 
action, including the issuance of any preferred stock now or hereafter 
authorized, provided, however, that the vote of at least 66-2/3% of the 
outstanding shares of Class B Preferred Stock, voting separately as a class. 
shall be necessary to approve any alteration, amendment or repeal of any 
provision of the Restated Certificate of Incorporation or any alteration. 
amendment or repeal of any provision of the resolutions relating to the 
designation, preferences and rights of Class B Preferred Stock (including any 
such alteration, amendment or repeal effected by any merger or consolidation in 
which the Corporation is the surviving or resulting corporation), if such 
amendment, alteration or repeal would alter or change the powers, preferences. 
or special rights of the Class B Preferred Stock so as to affect them adversely. 

5 .  Conversion into Common Stock. 

(A) A holder of shares of Class B Preferred Stock shall be entitled. 
at any time prior to the close of business on the date fixed for redemption of 



Page 30 of 95 

such shares pursuant to Sections 6, 7 or 8 hereof, to cause any or all of such 
shares to be converted into shares of Common Stock. The number of shares of 
Common Stock into which each share of the class B Preferred Stock may be 
converted shall be determined by dividing the Liquidation Price in effect at the 
time of conversion by the Conversion Price (as hereinafter defined) in 'effect at 
the time of conversion. The Conversion Price per share at which shares of 
Common Stock shall be initially issuable upon conversion of any shares of Class 
B Preferred Stock shall be $29.447411 subject to adjustment as hereinafter 
provided; that is, a conversion rate initially equivalent to 132.015 shares of 
Common Stock for each share of Class B Preferred Stock, which is subject to 
adjustment as hereinafter provided. 

(B) Any holder of shares of Class B Preferred Stock desiring to 
convert such shares into shares of Common Stock shall surrender, if 
certificated, the certificate or certificates representing the shares of Class B 
Preferred Stock being converted, duly assigned or endorsed for transfer to the 
Corporation (or accompanied by duly executed stock powers relating thereto), or 
if uncertificated, a duly executed stock power relating thereto, at the 
principal executive office of the Corporation or the offices of the transfer 
agent for the Class B Preferred Stock or such office or offices in the 
continental United States of an agent for conversion as may from time to time be 
designated by notice to the holders of the Class B Preferred Stock by the 
Corporation or the transfer agent for the Class B Preferred Stock, accompanied 
by written notice of conversion. Such notice of conversion shall specify (i) 
the number of shares of Class B Preferred Stock to be converted and the name or 
names in which such holder wishes the Common Stock and any shares of Class B 
Preferred Stock not to be so converted to be issued, and (ii) the address to 

which such holder wishes delivery to be made of a confirmation of such 
conversion, if uncertificated, or any new certificate which may be issued upon 
such conversion if certificated. 

(C) Upon surrender, if certificated, of a certificate representing a 
share or shares of Class B Preferred Stock for conversion, or if uncertificated. 
Of a duly executed stock power relating thereto, the Corporation shall issue and 
send by hand delivery (with receipt to be acknowledged) or by first class mail, 
postage prepaid, to the holder thereof or to such holder's designee, at the 
address designated by such holder, if certificated, a certificate or 
Certificates for, or if uncertificated, confirmation of, the number of shares of 
Common Stock to which such holder shall be entitled upon conversion. In the 
event that there shall have been surrendered shares of Class B Preferred Stock, 
Only part of which are to be converted, the Corporation shall issue and deliver 
to such holder or such holder's designee, if certificated, a new certificate or 
Certificates representing the number of shares of Class B Preferred Stock which 
shall not have been converted, or if uncertificated, confirmation of the number 
of shares of Class B Preferred Stock which shall not have been converted. 

(D) The issuance by the Corporation of shares of Common Stock upon a 
conversion of shares of Class B Preferred stock into shares of common Stock made 
at the option of the holder thereof shall be effective as of the earlier of (i) 
the delivery to such holder or such holder's designee of the certificates 
representing the shares of Common Stock issued upon conversion thereof if 
certificated or confirmation if uncertificated or (ii) the commencement of 
business on the second business day after the surrender of the certificate or 
certificates, if certificated, or a duly executed stock power, if 
uncertificated. for the shares of Class B Preferred Stock to be converted. On 
and after the effective date of conversion, the person or persons entitled to 
receive Common Stock issuable upon such conversion shall be treated for all 
purposes as the record holder or holders of such shares of Common Stock, but no 
allowance or adjustment shall be made in respect of dividends payable to holders 
of Common Stock of record on any date prior to such effective date. The 
Corporation shall not be obligated to pay any dividends which shall have been 
declared and shall be payable to holders of shares of Class B Preferred Stock on 
a Dividend Payment Date if such Dividend Payment Date for such dividend shall be 
on or subsequent to the effective date of conversion of such shares. 

(E) The Corporation shall not be obligated to deliver to holders of 
Class B Preferred Stock any fractional share or shares of Common Stock issuable 
upon any conversion of such shares of Class B Preferred Stock, but in lieu 
thereof may make a cash payment in respect thereof in any manner permitted by 
law. 

(F) The Corporation shall at all times reserve and keep available out 
of its authorized and unissued Common Stock or treasury Common Stock, solely for 
issuance upon the conversion of shares of Class B Preferred Stock as herein 
provided, such number of shares of Common Stock as shall from time to time be 
issuable upon the conversion of all the shares of Class B Preferred Stock then 
outstanding. 

6. Redemption at the Option of the Corporation 

(A) The Class B Preferred Stock shall be redeemable, in whole or in 
part, at the option of the Corporation, out of funds legally available therefor, 
at any time after November 22. 1999 at 100% of the Liquidation Price per share 
in effect on the date fixed for redemption, plus an amount equal to all acclued 
(whether or not accumulated) and unpaid dividends thereon 

to the date fixed for redemption. The Class B Preferred Stock shall be 
redeemable, in whole or in part, out of funds legally available therefor, on or 
before November 22, 1999 only if permitted by Section 6 (C) or (Dl at a price 
per share equal to, (i) if pursuant to Section 6(C), the redemption price set 
forth therein, or (ii) if pursuant to Section 6(D), 100.775% of the Liquidation 
Price in effect on the date fixed for redemption, plus, in each case, an amount 
equal to all accrued (whether or not accumulated) and unpaid dividends thereon 
to the date fixed for redemption. Payment of the redemption price shall be made 
by the Corporation in cash or shares of Common Stock, or a combination thereof. 
as permitted by Section 6(E). From and after the date fixed for redemption. 
dividends on shares of Class B Preferred Stock called for redemption will cease 
to accrue, such shares will no longer be deemed to be outstanding and all rights 
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in respect of such shares of the corporation shall cease, except for the right 
to receive the redemption price. If less than all of the outstanding shares of 
Class B Preferred stock are to be redeemed, the Corporation shall either redeem 
a portion of the shares of each holder determined pro rata based on the number 
of shares held by each holder or shall select the shares to be redeemed by lot. 
as may be determined by the Board of Directors of the corporation. 

(B) Unless othemise required by law, notice of redemption will be 
Sent to the holders of Class B Preferred Stock at the address shown on the books 
Of the Corporation or any transfer agent for Class B Preferred Stock by first 
Class mail, postage prepaid, mailed not less than twenty (20) days nor more than 
sixty (60) days prior to the redemption date. Each notice shall state: (i) the 
redemption date; (ii) the total number of shares of the Class B Preferred Stock 
to be redeemed and, if fewer than all the shares held by such holder are to be 
redeemed, the number of such shares to be redeemed from such holder; (iii) the 
redemption price; (iv) the place or places where certificates, if certificated, 
for such shares are to be surrendered for payment of the redemption price; (v) 
that dividends on the shares to be redeemed will cease to accrue on such 
redemption date; (vi) the conversion rights of the shares to be redeemed, the 
period within which such conversion rights may be exercised, and the Conversion 
Price and number of shares of common stock issuable upon conversion of a share 
Of Class B Preferred Stock at the.time. Upon surrender of the certificates, if 
certificated, for any shares so called for redemption, or upon the date fixed 
for redemption if uncertificated such shares if not previously converted shall 
be redeemed by the Corporation on the date fixed for redemption and at the 
redemption price set forth in this Section 6. 

(C) In the event (i) of a change in the federal tax law or 
regulations of the United States of America or of an interpretation or 
application of such law or regulations or of a determination by a court of 
competent jurisdiction, which in any case has the effect of precluding the 
Corporation from claiming (other than for purposes of calculating any 
alternative minimum tax) any of the tax deductions for dividends paid on the 
Class B Preferred Stock when such dividends are used as provided under Section 
404(k) (2) of the Internal Revenue Code of 1986, as amended (the "Code") as in 
effect on the date shares of Class B Preferred Stock are initially issued, or 
(iil that the Corporation certifies to the holders of the Class B Preferred 
Stock that the Corporation has determined in good faith that the Plan either is 
not qualified within the meaning of Section 401(a) of the Code or is not an 
"employee stock ownership plan" within the meaning of 4975(e) (7) of the Code, 
the Corporation may, in its sole discretion and notwithstanding anything to the 
contrary in Section 6(A), at any time within one year of the occurrence of such 
event, elect either to (a) redeem any or all of such Class B Preferred Stock for 
cash or, if the Corporation so elects, in shares of Common Stock, or a 
combination of such shares of Common Stock and cash, as permitted by Section 
6(B). at a redemption price equal to the higher of (x) the 

Liquidation Price per share on the date fixed for redemption or (y) the Fair 
Market Value (as defined in Section 9(G) ( 2 ) )  of the number of shares of Common 
Stock into which each share of Class B Preferred Stock is convertible at the 
time the notice of such redemption is given, plus in either case an amount equal 
to accrued (whether or not accumulated) and unpaid dividends thereon to the date 
fixed for redemption, or (b) exchange any or all of such shares of Class B 
Preferred Stock for securities of comparable value (as determined by an 
independent appraiser) that constitute "alifying employer securities" with 
respect to a holder of Class B Preferred Stock within the meaning of Section 
409(1) of the Code and Section 407(d) (5) of the Employment Retirement Income 
Security Act of 1974, as amended ("ERISA") or any successor provisions of law. 

(Dl Notwithstanding anything to the contrary in Section 6(A), in the 
event that the Employees Savings Plan of Mobil Oil is terminated or the Employee 
Stock Ownership plan incorporated therein is terminated or eliminated from such 
Plan, the Corporation may, in its sole discretion, call for redemption of any or 
all of the then outstanding Class B Preferred Stock at a redemption price 
calculated on the basis of the redemption prices provided in Section 6(A), 
increased by 50% of the amount thereof in excess of 100% of the Liquidation 
Price in effect on the date fixed for redemption. 

(E) The Corporation, at its option, may make payment of the 
redemption price required upon redemption of shares of Class B Preferred Stock 
in cash or in shares of Common Stock, or in a combination of such shares and 
cash, any such shares of Common Stock to be valued for such purpose at their 
Fair Market Value (as defined in Section 9(G) (2)); provided, however, that in 
calculating their Fair Market Value the Adjustment Period shall be deemed to be 
the five ( 5 )  consecutive trading days preceding the date of redemption. 

7. Redemption at the Option of the Holder. 

(A) unless otherwise provided by law, shares of Class B Preferred 
Stock shall be redeemed by the Corporation out of funds legally available 
therefor for cash or, if the Corporation so elects, in shares of Common Stock, 
or a combination of such shares and cash, any such shares of Common Stock to be 
valued for such purpose as provided by Section 6(E), at a redemption price equal 
to the higher of (x) the Liquidation Price per share in effect on the date fixed 
for redemption or (y) the Fair Market Value of the number of shares of Common 
Stock into which each share of Class B Preferred Stock is convertible at the 
time the notice of such redemption is given plus in either case an amount equal 
to accrued (whether or not accumulated) and unpaid dividends thereon to the date 
fixed for redemption, at the option of the holder, at any time and from time to 
time upon notice to the Corporation given not less than five (5) business days 
prior to the date fixed by the holder in such notice of redemption, when and to 
the extent necessary for such holder to provide for distributions required to be 
made under, or to satisfy an investment election provided to participants in 
accordance with, the Employee Stock Ownership Plan incorporated in the Employees 
Savings Plan of Mobil Oil, or any successor plan or when the holder elects to 
redeem shares of Class B Preferred Stock in respect of any Regular or 
Supplemental Preferred Dividend (a "Dividend Redemption"). In the case of any 
Dividend Redemption, such holder shall give the notice specified above within 
five (5) business days after the related Dividend Payment Date and such 
redemption shall be effective as to such number of shares of Class B Preferred 
Stock as shall equal (x) the aggregate amount of such Regular or Supplemental 
Preferred Dividend with respect to shares of Class B Preferred Stock allocated. 
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or credited to the accounts of participants in the Employee Stock Ownership Plan 
incorporated In 

the Employees Savings Plan of Mobil Oil, or any successor plan divided by (y) 
the redemption price specified above. 

(B) Shares of Class B Preferred Stock shall be redeemed by the 
Corporation out of funds legally available therefor for cash or, if the 
Corporation so elects, in shares of Common Stock, or a combination of such 
shares of Common Stock and cash, any such shares of C m o n  Stock to be valued 
f o r  such purpose as provided by Section 6(E), at a redemption price equal to the 
Liquidation Price plus an amount equal to accrued and unpaid dividends thereon 
to the date fixed for redemption, at the option of the holder, at any time and 
from time to time upon notice to the Corporation given not less than five (5) 
business days prior to the date fixed by the holder in such notice for such 
redemption, upon certification by such holder to the Corporation of the 
following events: (i) when and to the extent necessary for such holder to make 
any payments of principal, interest or premium due and payable (whether as 
scheduled, upon acceleration or othervise) upon any obligations of the trust 
established under the Employee Stock Ownership Plan incorporated in the 
Employees Savings Plan of Mobil Oil in connection with the acquisition of Class 
B Preferred Stock or any indebtedness, expenses or costs incurred by the holder 
for the benefit of the Plan; or (ii) when and if it shall be established to the 
satisfaction of the holder that the Plan has not initially been determined by 
the Internal Revenue Service to be qualified as a stock bonus plan and an 
employee stock ownership plan within the meaning of Sections 401(a) or 
49751e) (7) of the Code, respectively. 

8. Consolidation, Merger, etc. 

(A) In the event that the Corporation shall consummate any 
consolidation or merger or similar transaction, however named, pursuant to which 
the outstanding shares of Common Stock are by operation of law exchanged solely 
for or changed, reclassified or converted solely into shares of any successor or 
resulting company (including the Corporation) that constitute "qualifying 
employer Securities" that are common stock with respect to a holder of Class B 
Preferred Stock within the meanings of Section 409(1) of the Code and Section 
407(d) (5) Of ERISA. Or any successor provision of law, and, if applicable, for a 
cash payment in lieu of fractional shares, if any, then, in such event, the 
terms of such consolidation or merger or similar transaction shall provide that 
the shares of Class B Preferred Stock of such holder shall be converted into or 
exchanged for and shall become preferred shares of such successor or resulting 
company, having in respect of such company insofar as possible the same powers, 
preferences and relative. participating, optional or other special rights 
(including the redemption rights provided by Sections 6, 7, and 8 hereof), and 
the qualifications, limitations or restrictions thereon, that the Class B 
Preferred Stock had immediately prior to such trarisaction; provided, however, 
that after such transaction each share of stock into which the Class B Preferred 
Stock is SO converted or for which it is exchanged shall be convertible, 
pursuant to the terms and conditions provided by Section 5 hereof, into the 
number and kind of qualifying employer securities receivable by a holder of the 
number of shares of Common Stock into which such shares of Class B Preferred 
Stock could have been converted pursuant to Section 5 hereof immediately prior 
to such transaction and provided, further, that if by virtue of the structure of 
such transaction, a holder of C m o n  Stock is required to make an election with 
respect to the nature and kind of consideration to be received in such 
transaction, which election cannot practicably be made by the holders of the 
ClaSS B Preferred Stock, then such election shall be deemed to be solely for 
"qualifying employer securities" (together, if applicable, with a cash payment 
in lieu of fractional shares) with the effect provided above on the basis of the 
number 

and kind of qualifying employer securities receivable by a holder of the number 
of shares of Common Stock into which the shares of Class B Preferred Stock could 
have been converted pursuant to Section 5 hereof immediately prior to such 
transaction (it being understood that if the kind or amount of qualifying 
employer securities receivable in respect of each share of Common Stock upon 
such transaction is not the same for each such share, then the kind and amount 
of qualifying employer securities deemed to be receivable in respect of each 
share of Common Stock for purposes of this proviso shall be the kind and amount 
SO receivable per share of Common Stock by a plurality of such shares). The 
rights of the Class B Preferred Stock as preferred shares of such successor 
resulting company shall successively be subject to adjustments pursuant to 
Section 9 hereof after any such transaction as nearly equivalent to the 
adjustments provided for by such Section prior to such transaction. The 
Corporation shall not consummate any such merger, consolidation or similar 
transaction unless all the terms of this Section 8 ( A )  are complied with. 

(B) In the event that the Corporation shall consummate any 
consolidation or merger or similar transaction, however named, pursuant to which 
the outstanding, shares of Common Stock are by operation of law exchanged for or 
changed, reclassified or converted into other shares or securities or cash or 
any other property, or any combination thereof, other than any such 
consideration which is constituted solely of qualifying employer securities that 
are common stock (as referred to in Section B ( A ) )  and cash payments, if 
applicable, in lieu of fractional shares, outstanding shares of Class B 
Preferred Stock shall, without any action on the part of the Corporation or any 
holder thereof (but subject to Section 8 (Cl ) , be automatically converted 
immediately prior to the consummation of such merger, consolidation or similar 
transaction into shares of Common Stock at the conversion rate then in effect so 
that each share of Class B Preferred Stock shall, by virtue of such transaction 
and on the same terms as apply to the holders of Common Stock. be converted into 
or exchanged for the aggregate amount of shares, securities, cash or other 
property (payable in like kind) receivable by a holder of the number of shares 
of Common Stock into which such shares of Class B Preferred Stock could have 
been converted immediately prior to such transaction if such holder of Common 
Stock failed to exercise any rights of election as to the kind or amount of 
shares, securities, cash or other property receivable upon such transaction 
(provided that, if the kind or amount of shares, securities, cash or other 
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property receivable upon such transaction is not the same for each non-electing 
share, then the kind and amount of shares, securities, cash or other property 
receivable upon such transaction for each non-electing share shall be the klnd 
and amount so receivable per share by a plurality of non-electing shares). 

IC) In the event the Corporation shall enter into any agreement 
providing for any consolidation or merger or similar transaction described in 
Section 8(B), then the Corporation shall as soon as practicable thereafter land 
in any event at least ten 110) business days before consummation of such 
transaction) give notice of such agreement and the material terms thereof to 
each holder of Class B Preferred Stock and each such holder shall have the right 
to elect, by written notice to the Corporation, to receive, upon consummation of 
such transaction (if and when such transaction is consummated), out of funds 
legally available therefor, from the Corporation or the successor of the 
Corporation, in redemption and retirement of such Class B Preferred Stock, in 
lieu of any cash or other securities which such holder would otherwise be 
entitled to receive under Section 81B) hereof, a cash payment equal to the 
redemption price specified in Section 61A) in effect on the date of the 
consummation of such transaction plus an amount equal to all accrued (whether or 
not accumulated) and unpaid dividends. No such notice 

of redemption shall be effective unless given to the Corporation prior to the 
close of business of the fifth business day prior to consummation of such 
transaction, unless the Corporation or the successor of the Corporation shall 
waive such prior notice, but any notice of redemption so given prior to such 
time may be withdrawn by notice of withdrawal given to the Corporation prior to 
the close of business on the fifth business day prior to consummation of such 
transaction. 

9. Anti-dilution Adjustments 

(A) (1) Subject to the provisions of Section 9(E), in the event the 
Corporation shall, at any time or from time to time while any of the shares of 
the Class B Preferred Stock are outstanding, (i) pay a dividend or make a 
distribution in respect of the Common Stock in shares of Common Stock or (iil 
subdivide the outstanding shares of Common Stock into a greater number of 
shares, in each case whether by reclassification of shares, recapitalization of 
the Corporation (excluding a recapitalization or reclassification effected by a 
merger or consolidation to which Section 8 hereof applies) or otherwise, then, 
in such event, the Board of Directors shall, to the extent legally permissible, 
declare a dividend in respect of the Class B Preferred Stock in shares of Class 
B Preferred Stock (a 'Special Dividend',) in such a manner that a holder of Class 
B Preferred Stock will become a holder of that number of shares of Class B 
Preferred Stock equal to the product of the number of such shares held prior to 
such event times a fraction (the "Sec. 9(A) Non-Dilutive Share Fraction"), the 
numerator of which is the number of shares of common Stock outstanding 
immediately after such event and the denominator of which is the number of 
shares of Common Stock outstanding immediately before such event. A Special 
Dividend declared pursuant to this Section 9(A) (1) shall be effective, upon 
papent of such dividend or distribution in respect of the Common Stock, as of 
the record date for the determination of shareholders entitled to receive such 
dividend or distribution Ion a retroactive basis), and in the case of a 
subdivision shall become effective immediately as of the effective date thereof. 
Concurrently with the declaration of the Special Dividend pursuant to this 
Section 9(A) (11, the Conversion Price, the Liquidation Price and the Regular 
Preferred Dividend Rate of all shares of Class B Preferred Stock shall be 
adjusted by dividing the Conversion Price, the Liquidation Price and the Regular 
Preferred Dividend Rate, respectively, in effect immediately before such event 
by the Sec. 9(A) Non-Dilutive Share Fraction. 

12) The Corporation and the Board of Directors shall each use its best 
efforts to take all necessary steps or to take all actions as are reasonably 
necessary or appropriate for declaration of the Special Dividend provided in 
Section 9(A) 11) but shall not be required to call a special meeting of 
shareholders in order to implement the provisions thereof. If for any reason 
the Board of Directors is precluded from giving full effect to the Special 
Dividend provided in Section 9(A) (I), then no such Special Dividend shall be 
declared, but instead the Conversion Price shall automatically be adjusted by 
dividing the Conversion Price in effect immediately before the event by the Sec. 
9(A) Non-Dilutive Share Fraction and the Liquidation Price and the Regular 
Preferred Dividend Rate will not be adjusted. An adjustment to the Conversion 
Price made pursuant to this Section 91A) (2) shall be given effect, upon payment 
of such a dividend or distribution, as of the record date for the determination 
of holders entitled to receive such dividend or distribution (on a retroactive 
basis), and in the case of a subdivision shall become effective immediately as 
of the effective date thereof. If subsequently the Board of Directors is able 
to give full effect to the Special Dividend as provided in Section 9(A) (I), then 
such Special Dividend will be declared and other adjustments will be made in 
accordance with the provisions 

32 
c PAGE > 

of Section 91A) (1) and the adjustment in the Conversion Price as provided in 
this Section 9(A) (2) will automatically be reversed and nullified prospectively. 

13) Subject to the provisions of Section 9(E) hereof, in the event the 
Corporation shall, at any time or from time to time while any of the shares of 
the Class B Preferred Stock are outstanding, combine the outstanding shares of 
Comon Stock into a lesser number of shares, whether by reclassification of 
shares, recapitalization of the Corporation (excluding a recapitalization or 
reclassification effected by a merger, consolidation or other transaction to 
which Section 8 hereof applies) or otherwise, then, in such event, the 
Conversion Price shall automatically be adjusted by dividing the Conversion 
Price in effect immediately before such event by the Sec. 91A) Non-Dilutive 
Share Fraction and the Liquidation Price and the Regular Preferred Dividend Rate 
will not be adjusted. An adjustment to the Conversion Price made pursuant to 
this Section 9(A) (3) shall be given effect immediately as of the effective date 
of such combination. 

IB) 11) Subject to the provisions of Section 9(E), in the event the 
Corporation shall, at any time or from time to time while any of the shares of 
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exercise in full of all such rights or warrants 

(iill A Special Dividend declared pursuant to this Section 91C111) 
shall be effective upon the effective date of such issuance, sale or exchange. 
Concurrently with the declaration of the Special Dividend pursuant to this 
Section 9(CIIl), the Conversion Price, the Liquidation Price and the Regular 
Preferred Dividend Rate of all shares of Class B Preferred stock shall be 
adjusted by dividing the Conversion Price, the Liquidation Price and the Regular 
Preferred Dividend Rate, respectively, in effect immediately before such event 
by the Sec. 9 ICI Ill (il or Sec. 9 (C) (1) lii) Non-Dilutive Share Fraction, as the 
case may be. 

(2) The Corporation and the Board of Directors shall each use its best 
efforts to take all necessary steps or to take all actions as are reasonably 
necessary or appropriate for declaration of the Special Dividend provided in 
section 91CI (1) li) or (ii) but shall not be required to call a special meeting 
Of shareholders in order to implement the provisions thereof. If for any reason 
the Board of Directors is precluded from giving full effect to any Special 
Dividend provided in Section 9(C1(1), then no such Special Dividend shall be 
declared, but instead the Conversion Price shall automatically be adjusted by 
dividing the Conversion Price in effect immediately before the event by the Sec. 
91'2) (1) (i) or Sec. 9(C) (1) liil Non-Dilutive Share Fraction, as the case may be. 
and the Liquidation Price and the Regular Preferred Dividend Rate will not be 
adjusted. An adjustment to the Conversion Price made pursuant to this Section 
91'2) (2) shall be given effect upon the effective date of such issuance, sale or 
exchange. If subsequently the Board of Directors is able to give full effect to 
the Special Dividend as provided in Section 9(C) 111, then such Special Dividend 
will be declared and other adjustments will be made in accordance with the 
provisions of Section 9(C) (11 and the adjustment in the Conversion Price as 
provided in this Section 9(C)(2) will automatically be reversed and nullified 
prospectively. 

(D) (1) Subject to the provisions of Section 91E), in the event the 
Corporation shall, at any time or from time to time while any of the shares of 
Class B Preferred Stock are outstanding, make an Extraordinary Distribution (as 
defined in Section 9(G) (1) hereof) in respect of the C m o n  Stock, whether by 
dividend, distribution, reclassification of shares or recapitalization of the 
Corporation (including capitalization or reclassification effected by a merger 
or consolidation to which Section 8 hereof does not apply) or effect a Pro Rata 
Repurchase (as defined in Section 9(G) (41 hereof) ,of Common Stock, then, in such 
event, the Board of Directors shall, to the extent legally permissible, declare 
a Special Dividend in such a manner that a holder of Class B Preferred Stock 
will become a holder of that number of shares of Class B Preferred Stock equal 
to the product of the number of such shares held prior to such event times a 
fraction (the 'Sec. 9(D) Non-Dilutive Share Fraction"), the numerator of which 
is the product of la1 the number of shares of Common Stock outstanding 
immediately before such Extraordinary Distribution or Pro Rata Repurchase minus. 
in the case of a Pro Rata Repurchase, the number of shares of Common Stock 
repurchased by the Corporation multiplied by (b) the Fair Market Value of a 
share of Common Stock on the day before the ex-dividend date with respect to an 
Extraordinary Distribution which is paid in cash and on the distribution date 
with respect to an Extraordinary Distribution which is paid other than in cash, 
or on the applicable expiration date (including all extensions thereof) of any 
tender offer which is a Pro Rata Repurchase or on the date of purchase with 
respect to any Pro Rata Repurchase which is not a 

tender offer, as the case may be, and the denominator of which is (il the 
product of (x) the number of shares of Common Stock outstanding immediately 
before such Extraordinary Distribution or Pro Rata Repurchase multiplied by (y) 
the Fair Market Value of a share of Common Stock on the day before the ex- 
dividend date with respect to an Extraordinary Distribution which is paid in 
cash and on the distribution date with respect to an Extraordinary Distribution 
which is paid other than in cash, or on the applicable expiration date 
(including all extensions thereof) of any tender offer which is a Pro Rata 
Repurchase, or on the date of purchase with respect to any Pro Rata Repurchase 
which is not a tender offer, as the case may be, minus (ii) the Fair Market 
Value of the Extraordinary Distribution or the aggregate purchase price of the 
Pro Rata Repurchase, as the case may be. The Corporation shall send each holder 
of Class B Preferred Stock (il notice of its intent to make an Extraordinary 
Distribution and (ii) notice of any offer by the Corporation to make a Pro Rata 
Repurchase, in each case at the same time as, or as soon as practicable after, 
such offer is first communicated to holders of Common Stock or, in the case of 
an Extraordinary Distribution, the announcement of a record date in accordance 
with the rules of any stock exchange on which the Common Stock is listed or 
admitted to trading. Such notice shall indicate the intended record date and 
the amount and nature of such dividend or distribution, or the number of shares 
subject to such offer for a Pro Rata Repurchase and the purchase price payable 
by the Corporation pursuant to such offer, as well as the Conversion Price and 
the number of shares of Common Stock into which a share of Class B Preferred 
Stock may be converted at such time. Concurrently with the Special Dividend 
paid pursuant to this Section 9(D) Il), the Conversion Price, the Liquidation 
Price and the Regular Preferred Dividend Rate of all shares of Class B Preferred 
Stock shall be adjusted by dividing the Conversion Price, the Liquidation Price 
and the Regular Preferred Dividend Rate, respectively, in effect immediately 
before such Extraordinary Distribution or Pro Rata Repurchase by the Sec. 9(D) 
Non-Dilutive Share Fraction determined pursuant to this Section 9(Dl (1). 

(2) The Corporation and the Board of Directors shall each use its best 
efforts to take all necessary steps or to take all actions as are reasonably 
necessary or appropriate for declaration of the Special Dividend provided in 
section 9(D1(11 but shall not be required to call a special meeting of 
shareholders in order to implement the provisions thereof. If for any reason 
the Board of Directors is precluded from giving full effect to the Special 
Dividend provided in Section 9(D) (11, then no such Special Dividend shall be 
declared, but instead the Conversion Price shall automatically be adjusted by 
dividing the Conversion Price in effect immediately before the event by the Sec. 
9(Dl Non-Dilutive Share Fraction, and the Liquidation Price and the Regular 
Preferred Dividend Rate will not be adjusted. If subsequently the Board of 
Directors is able to give full effect to the Special Dividend as provided in 
section 9lDl (I), then such Special Dividend will be declared and other 
adjustments will be made in accordance with the provisions of Section 910) (1) 
and the adjustment in the Conversion Price as provided in this Section 91D) (21 
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will automatically be reversed and nullified prospectively 

iE)  Notwithstanding any other provision of this Section 9, the 
Corporation shall not be required to make (i) any Special Dividend or any 
adjustment of the Conversion Price, the Liquidation Price or the Regular 
Preferred Dividend Rate unless such adjustment would require an increase or 
decrease of at least one percent (1%) in the number of shares of Class B 
Preferred Stock outstanding, or, (ii) if no additional shares of Class B 
Preferred Stock are issued, any adjustment of the Conversion Price unless such 
adjustment would require an increase or decrease of at least one percent (1%) in 
the Conversion Price. Any lesser adjustment 

shall be carried forward and shall be made no later than the time of, and 
together with, the next subsequent adjustment which, together with any 
adjustment or adjustments so carried forward, shall amount to an increase or 
decrease of at least one percent (1%) of the number of shares of Class B 
Preferred Stock outstanding or, if no additional shares of Class B Preferred 
Stock are being issued, an increase or decrease of at least one percent (1%) of 
the Conversion Price, whichever the case may be. 

IF) If the Corporation shall make any dividend or distribution on the 
Common Stock or issue any Common Stock, other capital stock or other security of 
the Corporation or any rights or warrants to purchase or acquire any such 
Security, which transaction does not result in an adjustment to the number of 
shares of Class B Preferred Stock outstanding or the Conversion Price pursuant 
to the foregoing provisions of this Section 9, the Board of Directors of the 
Corporation may, in its sole discretion, consider whether such action is of such 
a nature that some type of equitable adjustment should be made in respect of 
Such transaction. If in such case the Board of Directors of the Corporation 
determines that some type of adjustment should be made, an adjustment shall be 
made effective as of such date as determined by the Board of Directors of the 
Corporation. The determination of the Board of Directors of the Corporation as 
to whether some type of adjustment should be made pursuant to the foregoing 
provisions of this Section 9(Fl, and, if so, as to what adjustment should be 
made and when, shall be final and binding on the Corporation and all 
shareholders of the Corporation. The Corporation shall be entitled to make such 
additional adjustments, in addition to those required by the foregoing 
provisions of this Section 9, as shall be necessary in order that any dividend 
or distribution in shares of capital stock of the Corporation, subdivision. 
reclassification or combination of shares of the Corporation or any 
recapitalization of the Corporation shall not be taxable to holders of the 
Common stock. 

IG) For purposes hereof, the following definitions shall apply: 

(1) "Extraordinary DistributionQhall mean any dividend or other 
distribution to holders of Common Stock effected while any of the shares of 
Class B Preferred Stock are outstanding of (i) cash or .(ii) any shares of 
capital stock of the Corporation (other than shares of Common Stock), other 
securities of the Corporation (other than securities of the type referred to in 
Section 9lB)), evidences of indebtedness of the Corporation or any other person 
or any other property (including shares of any subsidiary of the Corporation). 
or any combination thereof, where the aggregate amount of such cash dividend or 
other distribution together with the amount of all cash dividends and other 
distributions made during the preceding period of twelve (12) months, when 
combined with the aggregate amount of all Pro Rata Repurchases (for this 
purpose, including only that portion of the aggregate purchase price of such Pro 
Rata Repurchase which is in excess of the Fair Market Value of the Common Stock 
repurchased as determined on the applicable expiration date (including all 
extensions thereof) of any tender offer or exchange offer which is a Pro Rata 
Repurchase, or the date of purchase with respect to any other Pro Rata 
Repurchase which is not a tender offer or exchange offer) made during such 
perlod, exceeds twelve and one-half percent (12.5%) of the aggregate Fair Market 
value of ail shares of Common Stock outstanding on the day befoxe the ex- 
dividend date with respect to such Extraordinary Distribution which is paid in 
cash and on the distribution date with respect to an Extraordinary Distribution 
which is paid other than in cash. The Fair Market Value of an Extraordinary 
Distribution for purposes of Section 9(D) shall be the sum of the Fair Market 
value of such Extraordinary Distribution plus the aggregate amount of any cash 
dividends or 
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other distributions which are not Extraordinary Distributions made during such 
twelve month period and not previously included in the calculation of an 
adjustment pursuant to Section 9(D), but shall exclude the aggregate amount of 
regular quarterly dividends declared by the Board of Directors and paid by the 
Corporation in such twelve month period. 

(2) "Fair Market Value" shall mean, as to shares of Common Stock or 
any other class of capital stock or securities of the Corporation or any other 
issuer which are publicly traded, the average of the Current Market Prices (as 
hereinafter defined) of such shares or securities for each day of the Adjustment 
Period (as hereinafter defined). "Current Market Price" of publicly traded 
shares of Common Stock or any other class of capital stock or other security of 
the Corporation or any other issuer for a day shall mean the last reported sales 
price, regular way, or, in case no sale takes place on such day, the average of 
the reported closing bid and asked prices, regular way, in either case as 
reported on the New York Stock Exchange Composite Tape or, if such security is 
not listed or admitted to trading on the New York Stock Exchange, on the 
principal national securities exchange on which such security is listed or 
admitted to trading or, if not listed or admitted to trading on any national 
securities exchange, on the NASDAQ National Market System or, if such security 
is not quoted on such National Market System, the average of the closing bid and 
asked prices on each such day in the over-the-counter market as reported by 
NASDAQ or, if bid and asked prices for such security on each such day shall not 
have been reported through NASDAQ, the average of the bid and asked prices for 
such day as furnished by any New York Stock Exchange member firm regularly 
making a market in such security selected for such purpose by the Board of 
Directors of the Corporation on each trading day during the Adjustment Period. 
"Adjustment Period" shall mean the period of five consecutive trading days, 
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Selected by the Board of Directors of the Corporation, during the twenty (20) 
trading days preceding, and including, the date as of which the Fair Market 
value of a security is to be determined. The "Fair Market value" of any 
security which is not publicly traded or of any other property shall mean the 
fair value thereof as determined by an independent investment banking or 
appraisal firm experienced in the valuation of such securities or property 
selected in good faith by the Board of Directors of the Corporation, or, if no 
Such investment banking or appraisal firm is in the good faith judgment of the 
Board of Directors available to make such detennination, as determined in good 
faith by the Board of Directors of the Corporation. 

( 3 )  "NOn-Dilutive Amount" in respect of an issuance, sale or exchange 
by the Corporation of any right or warrant to purchase or acquire shares of 
Common Stock (including any security convertible into or exchangeable for shares 
of C o m n  Stock) shall mean the difference between li) the product of the Fair 
Market Value of a share of Common Stock on the day preceding the first public 
announcement of such issuance, sale or exchange multiplied by the maximum number 
Of shares of Common Stock which could be acquired on such date upon the exercise 
in full of such rights or warrants (including upon the conversion or exchange of 
all such convertible or exchangeable securitiesl, whether or not exercisable lor 
convertible or exchangeable) at such date, and lii) the aggregate amount payable 
pursuant to such right or warrant to purchase or acquire such maximum number of 
shares of Common Stock; provided, however, that in no event shall the Non- 
Dilutive Amount be less than zero. For purposes of the foregoing sentence, in 
the case of a security convertible into or exchangeable for shares of Common 
Stock, the amount payable pursuant to a right or warrant to purchase or acquire 
shares of Common Stock shall be the Fair Market Value of such security on the 
date of the issuance, sale or exchange of such security by the Corporation. 

14) "Pro Rata Repurchase" shall mean any purchase of shares of common 
Stock by the Corporation or any subsidiary thereof, whether for cash, shares of 
capital stock of the Corporation, other securities of the Corporation, evidences 
of indebtedness of the Corporation or any other person or any other property 
(including shares of a subsidiary of the Corporation ) ,  or any combination 
thereof, effected while any of the shares of Class B Preferred Stock are 
outstanding, pursuant to any tender offer or exchange offer subject to Section 
13le) of the Securities Exchange Act of 1934, as amended (the "Exchange Act"), 
or any successor provision of law, or pursuant to any other offer available to 
substantially all holders of Common Stock, provided, however, that no purchase 
of shares by the Corporation or any subsidiary thereof made in open market 
transactions shall be deemed a Pro Rata Repurchase. For purposes of this 
Section 9lG), shares shall be deemed to have been purchased by the Corporation 
or any subsidiary thereof "in open market transactions" if they have been 
purchased substantially in accordance with the requirements of Rule lob-18 as in 
effect under the Exchange Act on the date shares of Class B Preferred Stock are 
initially issued by the Corporation or on such other terms and conditions as the 
Board of Directors of the Corporation shall have determined are reasonably 
designed to prevent such purchases from having a material effect on the trading 
market for the Common Stock. 

IH) Whenever an adjustment increasing the number of shares of Class B 
Preferred Stock outstanding is required pursuant hereto, the Board of Directors 
shall take action as is necessary so that a sufficient number of shares of Class 
B Preferred Stock are designated with respect to such increase resulting from 
such adjustment. Whenever an adjustment to the Conversion Price, the 
Liquidation Price or the Regular Preferred Dividend Rate of the Class B 
Preferred Stock is required pursuant hereto, the Corporation shall forthwith 
place on file with the transfer agent for the Common Stock and the Class B 
Preferred Stock, if there be one, and with the Treasurer of the Corporation, a 
statement signed by the Treasurer or any Assistant Treasurer of the Corporation 
stating the adjusted Conversion Price, Liquidation Price and Regular Preferred 
Dividend Rate determined as provided herein. Such statement shall set forth in 
reasonable detail such facts as shall be necessarv to show the reason and the 
manner of computing such adjustment, including any determination of Fair Market 
Value involved in such com~utation. Promotlv after each adiustment to the - - 
number of shares of Class B Preferred Stock outstanding, the Conversion Price, 
the Liquidation Price or the Regular Preferred Dividend Rate, the Corporation 
shall mail a notice thereof and of the then prevailing number of shares of Class 
B Preferred Stock outstanding, the Conversion Price, the Liquidation Price and 
the Regular Preferred Dividend Rate to each holder of shares of Class B 
Preferred Stock. 

10. Miscellaneous. 

(A) All notices referred to herein shall be in writing, and all 
notices hereunder shall be deemed to have been given upon the earlier of receipt 
thereof or three ( 3 )  business days after the mailing thereof if sent by 
registered mail (unless first-class mail shall be specifically permitted for 
such notice under the terms hereof) with postage prepaid, addressed: li) if to 
the Corporation, to its office at 5959 Las Colinas Boulevard, Irving, Texas 
75039 (Attention: Treasurer) or to the transfer agent for the Class B Preferred 
Stock. or other agent of the Corporation designated as permitted hereby or lii) 
if to any holder of the Class B Preferred Stock or Common Stock, as the case may 
be, to such holder at the address of such holder as listed in the stock record 
books of the Corporation (which may include the records of any transfer agent 
for the Class B Preferred Stock or Common Stock, as the case may be) or liii) to 
such other 

address as the Corporation or any such holder, as the case may be, shall have 
designated by notice similarly given. 

IB) The term "Common Stock" as used herein means the Corporation's no 
par value common stock, as the same exists at the Effective Date, or any other 
class of stock resulting from successive changes or reclassifications of such 
Common Stock consisting solely of changes in par value, or from par value to 
without par value, or from without par value to par value. In the event that. 
at any time as a result of an adjustment made pursuant to Section 9 hereof, the 
holder of any shares of the Class B Preferred Stock upon thereafter surrendering 
such shares for conversion shall become entitled to receive any shares or other 
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securities of the Corporation other than shares of Common Stock, the anti- 
dilution provisions contained in Section 9 hereof shall apply in a manner and on 
terms as nearly equivalent as practicable to the provisions with respect to 
Common Stock, and the provisions of Sections 1 through 8 and 10 hereof with 
respect to the Common Stock shall apply on like or similar terms to any such 
other shares of securities. 

IC) The term "Effective Date" shall mean the date of effectiveness of 
the Certificate of Merger of Lion Acquisition Subsidiary Corporation with and 
into Mobil Corporation filed in the office of the Secretary of state of the 
State of Delaware. 

ID) The Corporation shall pay any and all stock transfer and 
documentary stamp taxes that may be payable in respect of any issuance or 
delivery of shares of Class B Preferred Stock or shares of Common Stock or other 
securities issued on account of Class B Preferred Stock pursuant thereto or 
certificate representing such shares or securities. The Corporation shall not, 
however, be required to pay any such tax which may be payable in respect of any 
transfer involved in the issuance or delivery of shares of Class B Preferred 
Stock or Common Stock or other securities in a name other than that in which the 
shares of Class B Preferred stock with respect to which such shares or other 
securities are issued or delivered were registered, or in respect of any payment 
to any person with respect to any such shares or securities other than a payment 
to the registered holder thereof, and shall not be required to make any such 
issuance, delivery or payment unless and until the person othewise entitled to 
such issuance, delivery or payment has paid to the Corporation the amount of any 
such tax or has established, to the satisfaction of the Corporation, that such 
t a x  has been paid or is not payable. 

(El In the event that a holder of shares of Class B Preferred Stock 
shall not by written notice designate the name in which shares of Common Stock 
to be issued upon conversion of such shares should be registered or to whom 
papent upon redemption of shares of Class B Preferred Stock should be made or 
the address to which the certificate or certificates representing such shares, 
or such payment, should be sent, the Corporation shall be entitled to register 
Such shares, and make such payment, in the name of the holder of such Class B 
Preferred Stock as shown on the records of the Corporation and to send the 
certificate or certificates or other documentation representing such shares, or 
such payment, to the address of such holder shown on the records of the 
Corporation. 

(F) The Corporation may appoint, and from time to time discharge and 
change, a transfer agent for the Class B Preferred Stock. Upon any such 
appointment or discharge of a transfer agent, the Corporation shall send notice 
thereof by first-class mail, postage prepaid, to each holder of record of Class 
B Preferred Stock. 

( G )  Any shares of Common Stock into which the shares of Class B 
Preferred Stock shall be converted, may be uncertificated shares, provided that 

the names of the holders of all uncertificated shares and the number of such 
shares held by each holder shall be registered at the offices of the Corporation 
or the transfer agent for such shares. In the event that any shares shall be 
uncertificated, all re'ferences herein to surrender or issuance of stock 
certificates shall have no application to such uncertificated shares. 

EXHIBIT 3 (ii) 

EXXON MOBIL CORPORATION 

INCORPORATED IN NEW JERSEY 

BY-LAWS 

ARTICLE I 

Meetings of Shareholders 

1. Meetings of shareholders may be held on such date and at such time and 
place, within or without the State of New Jersey, as may be fixed by the board 
of directors and stated in the notice of meeting. 

2. The date for each annual meeting of shareholders, fixed as provided in 
Section 1 of this Article I, shall be a date not more than thirteen months after 
the date on which the last annual meeting of shareholders was held. The 
directors shall be elected at the annual meeting of shareholders. 

3. Special meetings of the shareholders may be called by the board of 
directors, the chairman of the board or the president. 

4. Except as otherwise provided by statute, written notice of the date, time. 
place and purpose or purposes of every meeting of shareholders shall be given 
not less than ten nor more than sixty days before the date of the meeting, 
either personally or by mail, to each shareholder of record entitled to vote at 
the meeting. The business transacted at meetings shall be confined to the 
purposes specifled in the notice. 

5. Unless othewise provided by statute the holders of shares entitled to cast 
a majority of votes at a meeting, present either in person or by proxy, shall 
constitute a quorum at such meeting. Less than a quorum may adjourn. 
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6. For the purpose of determining the shareholders entitled to notice of or to 
vote at any meeting of Shareholders or any adjournment thereof, or for the 
Purpose of determining shareholders entitled to receive payment of any dividend 
or allotment of any right, or for the purpose of any other action, the board of 
directors may fix in advance a date as the record date for any such 
determination of shareholders. Such date shall not be more than sixty nor less 
than ten days before the date of such meeting, nor more than sixty days prior to 
any other action. 

7. The board of directors may, in advance of any shareholders' meeting, appoint 
one or more inspectors to act at the meeting or any adjournment thereof. If 
inspectors are not so appointed by the board or shall fail to qualify, the 
Person presiding at a shareholders' meeting may, and at the request of any 
shareholder entitled to vote thereat, shall, make such appointment. In case any 
person appointed as inspector fails to appear or act, the vacancy may be filled 
by appointment made by the board in advance of the meeting or at the meeting by 
the person presiding at the meeting. Each inspector, before entering upon the 
discharge of the duties of inspector, shall take and sign an oath faithfully to 
execute such duties at such meeting with strict impartiality and according to 
the best of the inspector's ability. 
<PAGE, 

The inspectors shall determine the number of shares outstanding and the 
Voting power of each, the shares represented at the meeting, the existence of a 
quorum, the validity and effect of proxies, and shall receive votes or consents, 
hear and determine all challenges and questions arising in connection with the 
right to vote, count and tabulate all votes or consents, determine the result, 
and do such acts as are proper to conduct the election or vote with fairness to 
all shareholders. ~f there are three or more inspectors, the act of a majority 
shall govern. On request of the person presiding at the meeting or any 
shareholder entitled to vote thereat, the inspectors shall make a report in 
writing of any challenge, question or matter determined by them. Any report 
made by them shall be prima facie evidence of the facts therein stated, and such 
report shall be filed with the minutes of the meeting. 

ARTICLE I1 

Board of Directors 

1. The business and affairs of the corporation shall be managed by its board of 
directors consisting of not less than ten nor more than nineteen members, who 
shall hold office until the next annual meeting and until their successors shall 
have been elected and qualified. The actual number of directors shall be 
determined from time to time by resolution of the board. If at any time, except 
at the annual meeting, the number of directors shall be increased, the 
additional director or directors may be elected by the board, to hold office 
until the next annual meeting and until their successors shall have been elected 
and qualified. 

2. The organization meeting of the board of directors, for the purpose of 
organization or otherwise, shall be held without further notice on the day of 
the annual meeting of shareholders, at such time and place as shall be fixed 
from time to time pursuant to resolution of the board. Other regular meetings 
of the board may be held without further notice at such times and places as 
shall be fixed from time to time pursuant to resolution of the board. The 
chairman of the board, the president, any vice president who is a member of the 
board, or the secretary may change the day or hour or place of any single 
regular meeting from that determined by the board upon causing that prior notice 
of such change be transmitted to all directors. 

Special meetings of the board may be called at the direction of the chairman 
of the board, of the president or of any vice president who is a member of the 
board, or. in the absence of such officers, at the direction of any one of the 
directors. Any such meeting shall be held on such date and at such time and 
place as may be designated in the notice of the meeting. 

Notices required under this section may be transmitted in person, in 
writing, or by telephone, telegram, cable or radio, and shall be effective 
whether or not actually received, provided they are duly transmitted not less 
than forty-eight hours in advance of the meeting. ~otice may be waived in 
writing before or after a meeting. No notice or waiver need specify the 
business scheduled for any board meeting and any business may be transacted at 
either a regular or special meeting. 

3. Five directors shall constitute a quorum for the transaction of business, 
except that any directorship not filled at the annual meeting and any vacancy, 
however caused, occurring in the board may be filled by the affirmative vote of 
a majority of the remaining directors even though less than a quorum of the 
board, or by a sole remaining director. At any meeting of the board, whether or 
not a quorum is present, a majority of those present may adjourn the meeting. 
Notice of an adjourned meeting need not be given if the time and place are fixed 
at the meeting adjourning and if the period of adjournment does not exceed ten 
days in any one adjournment. 

4 .  (a) The provisions of this Section 4 of Article I1 shall be operative during 
any emergency in the conduct of the business of the corporation resulting from 
an attack on the United States or any nuclear or atomic disaster or from the 
imminent threat of such an attack or disaster. For the purpose of this Section 
4 of Article 11, such an emergency is defined as any period following (il an 
enemy attack on the continental United States or any nuclear or atomic disaster 
as a result and during the period of which the means of communication or travel 
within the continental United States are disrupted or made uncertain or unsafe, 
or lii) a determination as herein provided that such an attack or disaster is 
imminent or has occurred. The commencement and termination of the period of any 
such emergency may be determined by the chairman of the board or, in the event 
of the death, absence or disability of the chairman of the board, by the 
president, or in the event of the death, absence or disability of both the 
chairman of the board and the president, by such person or persons as the board 
of directors may from time to time designate, but in the absence of such 
specific designation, by the senior vice president who has been designated 
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Pursuant to the authority of Section 6 of Article IV of these by-laws to 
exercise the powers and perform the duties of the chairman of the board and the 
president. To the extent not inconsistent with the provisions of this Section 4 
of Article 11, the by-laws in their entirety shall remain in effect during any 
such emergency. 

(b) Before or during any such emergency, the board may change the head 
office or designate several alternative head offices or regional offices, or 
authorize the officers to do so, said change to be effective during the 
emergency. 

(c) The officers or other persons designated by title in a list approved by 
the board before or during the emerqency, all who are known to be alive and 
available to act in such order of priority and subject to such conditions and 
for such period of time, not longer than reasonably necessary after the 
termination of the emerqency, as may be provided in the resolution of the board 
approving the list, shall, to the extent required to provide a quorum at any 
meeting of the board, be deemed and shall have all the powers of directors for 
Such meeting. Unless so designated, an officer who is not a director shall not 
be deemed a director for the foregoing purpose. 

(dl Meetings of the board may be called by any officer or director or in the 
absence of all officers and directors by any person designated in a list 
approved by the board pursuant to subsection (cl of this Section 4 .  Any such 
meeting shall be held on such date and at such time and place as may be 
designated in the notice of the meeting. Notice of any such meeting need be 
given only to such of the directors as it may be feasible to reach 

at the time and such of the persons designated in such list as is considered 
advisable in the judgment of the person calling the meeting. Any such notice 
may be transmitted in person, in writing, or by telephone, telegram, cable or 
radio, or by such other means as may be feasible at the time, shall be effective 
whether or not actually received and shall be given at such time in advance of 
the meeting as, in the judgment of the person calling the meeting, circumstances 
pennit. 

(e) Three directors shall constitute a quorum for the transaction of 
business. 

(f) Before or during any such emergency, the board by resolution may (i) 
appoint one or more committees in addition to or in substitution for one or more 
of those appointed pursuant to the provisions of Article 111 of these by-laws to 
act during such emergency and (ii) take any of the actions listed in Section 2 
of Article I11 Of these by-laws in regard to any committee established pursuant 
to (i) of this subsection (f). Each such committee shall have at least three 
members, none of whom need be a director. To the extent provided in such 
resolution, each such committee shall have and may exercise all the authority of 
the board, except that no such committee shall take the action which Section 1 
of Article I11 of these by-laws prohibits committees of the board to take. 

(9) Before or during any such emergency, the board may provide and from time 
to time modify, lines of succession in the event that during such an emergency 
any or all officers or agents of the corporation or any or all members of any 
committee of the board shall for any reason be rendered incapable of discharging 
their duties. 

(h) NO officer, director or employee acting in accordance with this Section 
4 of Article I1 shall be liable except for willful misconduct. No officer. 
director or employee shall be liable for any action taken in good faith in such 
an emergency in furtherance of the ordinary business affairs of the corporation 
even though not authorized by the by-laws then in effect. 

(i) Persons may conclusively rely upon a determination made pursuant to 
subsection (a) of this Section 4 that an emergency as therein defined exists 
regardless of the correctness of such determination. 

5 .  NO contract or other transaction between the corporation and one or more of 
its directors or between the corporation and any other corporation, firm or 
association of any type or kind in which one or more of its directors are 
directors or are otherwise interested, shall be void or voidable solely by 
reason of such common directorship or interest, or solely because such director 
or directors are present at the meeting of the board or a committee thereof 
which authorizes or approves the contract or transaction, or solely because such 
director's or directors' votes are counted for such purpose, if (a1 the contract 
or other transaction is fair and reasonable as to this corporation at the time 
it is authorized, approved or ratified, or (b) the fact of the common 
directorship or interest is disclosed or known to the board or committee and the 
board or committee authorizes, approves or ratifies the contract or transaction 
by unanimous written consent, provided at least one director so consenting is 
disinterested, or by affirmative vote of a majority of the disinterested 
directors, even though the disinterested directors be less than a quorum. 

or (c) the fact of the common directorship or Interest is disclosed or known to 
the shareholders and they authorize, approve or ratify the contract or 
transact ion. 

ARTICLE I11 

Committees of the Board 

1. The board, by resolution adopted by a majority of the entire board, may 
appoint from among its members an executive committee and one or more other 
committees, each of which shall have at least three members. To the extent 
provided in such resolution, each such committee shall have and may exercise all 
the authority of the board, except that no such committee shall (a) make, alter 
or repeal any by-law of the corporation; (b) elect any director, or remove any 
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officer or director; (c) submit to shareholders any action that requires 
shareholders' approval; or (dl amend or repeal any resolution theretofore 
adopted by the board which by its terms is amendable or repealable only by the 
board 

2. The board, by resolution adopted by a majority of the entire board, may (a) 
fill any vacancy in any such committee; (b) appoint one or more directors to 
serve as alternate members of any such committee, to act in the absence or 
disability of members of any such committee with all the powers of such absent 
Or disabled members; (c) abolish any such committee at its pleasure; (dl remove 
any director from membership on such committee at any time, with or without 
cause; and (e) establish as a quorum for any such committee less than a majority 
Of the entire committee, but in no case less than the greater of two persons or 
one-third of the entire committee. 

3 .  Actions taken at a meeting of any such committee shall be reported to the 
board at its next meeting following such committee meeting; except that, when 
the meeting of the board is held within two days after the committee meeting, 
Such report shall, if not made at the first meeting, be made to the board at its 
second meeting following such committee meeting. 

ARTICLE IV 

Officers 

1. The board of directors at the organization meeting on the day of the annual 
election of directors shall elect a chairman of the board, a president, one or 
more vice presidents as the board may determine, any one or more of whom may be 
designated as executive vice president or as senior vice president or in such 
special or limiting style as the board may determine, a secretary, a treasurer. 
a controller, a general counsel, and a general tax counsel. The chairman of the 
board and the president shall each be a director, but the other officers need 
not be members of the board. 

2. The board of directors may from time to time elect, or authorize an officer 
of the corporation to appoint in writing, assistant secretaries, assistant 
treasurers, assistant controllers, and such other officers as the board may 
designate. 

3. All Officers of the corporation, as between themselves and the corporati0n. 
shall have such authority and perform such duties in the management of the 
corporation as may be provided in these by-laws, or as may be determined by 
resolution of the board not inconsistent with these by-laws. 

4. The chairman of the board shall be chief executive officer of the 
corporation and shall preside at all meetings of shareholders and directors. 
Subject to the board of directors. the chairman of the board shall have general 
care and supervision of the business and affairs of the corporation. In the 
absence of the president, the chairman of the board shall exercise the powers 
and perform the duties of the president. 

5. The president shall, subject to the board of directors, direct the current 
administration of the business and affairs of the corporation. In the absence 
of the chairman of the board, the president shall preside at meetings of the 
shareholders and directors and exercise the other powers and duties of the 
chairman. 

6. In the event of the death, absence, or disability of the chairman of the 
board and the president, a senior vice president may be designated by the board 
to exercise the powers and perform the duties of those offices. 

7. The secretary shall give notice of all meetings of the shareholders and of 
the board of directors. The secretary shall keep records of the votes at 
elections and of all other proceedings of the shareholders and of the board. 
The secretary shall have all the authority and perform all the duties normally 
incident to the office of secretary and shall perform such additional duties as 
may be assigned to the secretary by the board, the chairman of the board or the 
president. 

The assistant secretaries shall perform such of the duties of the secretary 
as may be delegated to them by the secretary. 

8. The treasurer shall be the principal financial officer of the corporation. 
The treasurer shall have charge and custody of all funds and securities of the 
corporation; receive and give receipts for monies paid to the corporation, and 
deposit such monies in the corporation's name in such banks or other 
depositories as shall be selected for the purpose; and shall cause money to be 
paid out as the corporation may require. The treasurer shall have all the 
authority and perform all the duties normally incident to the office of 
treasurer and shall perform such additional duties as may be assigned to the 
treasurer by the board of directors, the chairman of the board or the president 

The assistant treasurers shall perform such of the duties of the treasurer 
as may be delegated to them by the treasurer. 

9. The controller shall be the principal accounting and financial control 
officer of the corporation. The controller shall be responsible for the system 
of financial control of the corporation, including internal audits, the 
maintenance of its accounting records, and the preparation of the corporation's 
financial statements. The controller shall periodically inform the board of 
directors of the corporation's financial results and position. The controller 
shall have all the authority and perform all the duties normally incident to the 
office of controller and shall perform such 

additional duties as may be assigned to the controller by the board of 
directors, the chairman of the board or the president. 
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The assistant controllers shall perform such of the duties of the controller 
as may be delegated to them by the controller. 

10. The general counsel shall advise the board of directors and officers on 
legal matters. except those relating to taxes. The general tax counsel shall 
advise the board of directors and officers on legal matters relating to taxes. 
Each shall perform such additional duties as may be assigned to either of them 
by the board of directors, the chairman of the board or the president. 

11. Any vacancy occurring among the officers, however caused, may be filled by 
the board of directors except that any vacancy in the office of an assistant 
secretary, assistant treasurer or assistant controller appointed by an officer 
of the corporation may be filled by the officer, if any, then authorized by the 
board to make appointments to such office. 

12. Any officer may be removed by the board with or without cause, and any 
assistant secretary, assistant treasurer or assistant controller appointed by an 
officer of the corporation may be removed with or without cause by the officer. 
if any, then authorized by the board to make appointments to such office. 

ARTICLE V 

Divisions and Division Officers 

1. The board of directors may from time to time establish one or more divisions 
Of the corporation and assign to such divisions responsibilities for such of the 
corporation's business, operations and affairs as the board may designate. 

2. The board of directors may appoint or authorize an officer of the 
corporation to appoint in writing officers of a division. Unless elected or 
appointed an officer of the corporation by the board of directors or pursuant to 
authority granted by the board, an officer of a division shall not as such be an 
officer of the corporation, except that such person shall be an officer of the 
corporation for the purposes'of executing and delivering documents on behalf of 
the corporation or for other specific purposes, if and to the extent that such 
person may be authorized to do so by the board of directors. Unless otherwise 
provided in the writing appointing an officer of a division, such person's term 
Of office shall be for one year and until that person's successor is appointed 
and qualified. Any officer of a division may be removed with or without cause by 
the board of directors or by the officer, if any, of the corporation then 
authorized by the board of directors to appoint such officer of a division. 

3. The board of directors may prescribe or authorize an officer of the 
corporation or an officer of a division to prescribe in writing the duties and 
powers and authority of officers of divisions. 

ARTICLE VI 

Transfer of Shares 

1. Shares of the corporation shall be transferable on the records of the 
corporation in accordance with the provisions of Chapter 8 of the Uniform 
Comercia1 Code (New Jersey Statutes 12A:8-101 et seq.), as amended from time to 
time, except as otherwise provided in the New Jersey Business Corporation Act 
(New Jersey Statutes 14A:l-1 et seq.). 

2. In the case of lost, destroyed or wrongfully taken certificates, transfer 
shall be made only after the receipt of a sufficient indemnity bond, if required 
by the board of directors, and satisfaction of other reasonable requirements 
imposed by the board. 

3. The board of directors may from time to time appoint one or more transfer 
agents and one or more registrars of transfers. All share certificates shall 
bear the signature, which may be a facsimile, of a transfer agent and of a 
registrar. The functions of transfer agents and registrars shall conform to 
such regulations as the board may from time to time prescribe. The board may at 
any time terminate the appointment of any transfer agent or registrar. 

ARTICLE VII 

Fiscal Year 

The fiscal year of the corporation shall be the calendar year 

ARTICLE VIII 

corporate Seal 

1. The corporate seal is, and until otherwise ordered by the board of directors 
shall be, a circle containing the words "EXXON MOBIL CORPORATION, CORPORATE 
SEAL, 1882, NEW JERSEY" and may be an impression thereof or printed or other 
facsimile reproduction. 

2. The impression of the seal may be made and attested by either the secretary 
or an assistant secretary for the authentication of contracts and other papers 
requiring the seal. 

ARTICLE IX 

Amendments 

The board of directors shall have the power to make, alter and repeal the 
by-laws of the corporation, but by-laws made by the board may be altered or 
repealed, and new by-laws made, by the shareholders. 
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ARTICLE X 

Indemnification 

1. The corporation shall indemnify to the full extent from time to time 
permitted by law any director or former director or officer or former officer 
made, or threatened to be made, a party to, or a witness or other participant 
in. any threatened, pending or completed action, suit or proceeding, whether 
civil. criminal. administrative, arbitrative, legislative, investigative, or of 
any other kind, by reason of the fact that such person is or was a director, 
officer. employee or other corporate agent of the corporation or any subsidiary 
of the corporation or serves or served any other enterprise at the request of 
the corporation (includinq service as a fiduciary with respect to any employee . . -  
benefit plan of the corporation or any subsidiary of the corporation) against 
expenses (including attorneys' fees). iudsments. fines. ~enalties, excise taxes - - 
and amounts paid in settlement, actually and reasonably incurred by such person 
in connection with such action, suit or proceeding, or any appeal therein. No 
indemnification pursuant to this Article X shall be required with respect to any 
settlement or other nonadjudicated disposition of any threatened or pending 
action or proceeding unless the corporation has given its prior consent to such 
settlement or other disposition. 

2. As any of the foregoing expenses are incurred, they shall be paid by the 
corporation for the director or former director or officer or former officer in 
advance of the final disposition of the action, suit or proceeding promptly upon 
receipt of an undertaking by or on behalf of such person to repay such payments 
if it shall ultimately be determined that such person is not entitled to be 
indemnified by the corporation. 

3. The foregoing indemnification and advancement of expenses shall not be 
deemed exclusive of any other rights to which any person indemnified may be 
entitled. 

4. The rights provided to any person by this Article X shall be enforceable 
against the corporation by such person, who shall be presumed to have relied 
upon it in serving or continuing to serve as a director or in any of the other 
capacities set forth in this Article X. No elimination of or amendment to this 
Article X shall deprive any person of rights hereunder arising out of alleged or 
actual occurrences, acts or failures to act occurring prior to notice to such 
person of such elimination or amendment. The rights provided to any person by 
this Article X shall inure to the benefit of such person's legal representative. 
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1993 INCENTIVE PROGRAM 

Adopted by shareholders April 28, 1993 
(as last amended January 26. 2000) 

General Provisions 

I. Purpose 

The 1993 Incentive Program is intended to help maintain and develop strong 
management through ownership of shares of the Corporation by key employees of 
the Corporation and certain of its affiliates and through incentive awards for 
recognition of efforts and accomplishments which contribute materially to the 
success of the Corporation's business interests. 

11. Definitions 

In this Program, except where the context otherwise indicates, the 
following definitions apply: 

(1) 'Administrative authority' means one of the following, as 
appropriate in accordance with Section 111: the Board; any committee to 
which the Board delegates authority to administer this Program; or, in 
individual cases, the Chairman of the Board or persons acting under his 
direction. 

(2) 'Affiliate' means (a) any subsidiary and (b) any other 
corporation, partnership, joint venture, or other entity in which the 
Corporation, directly or indirectly, owns an equity interest and which the 
administrative authority deems to be an affiliate for purposes of this 
Program (including, without limitation, for purposes of determining whether 
a change of employment constitutes a termination). 

(3) ,Award1 means a stock option, stock appreciation right ( 'SAR') . 
restricted stock, performance award, incentive share, dividend equivalent 
right ('DER'), or other award under this Program. 

(4) 'Board' means the Board of Directors of the Corporation. 

( 5 )  'Board Compensation Committee,' hereinafter sometimes called the 
'BCC,' means the committee of the Board so designated in accordance with 
Sectlon IV. 

(6) 'By the grant' means by the action of the granting authority at 
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the time of the grant of an award hereunder, or at the tlme of an amendment 
Of the grant, as the case may be. 

<PAGE> 

(7) 'Code' means the Internal Revenue Code, as in effect from time to 
time. 

(8) 'Corporation' means Exxon Corporation, a New Jersey corporation 

(9) 'Designated beneficiary' means the person designated by the 
grantee of an award hereunder to be entitled. on the death of the grantee. 
to any remaining rights arising out of such award. Such designation must be 
made in writing and in accordance with such regulations as the 
administrative authority may establish. 

(10) 'Detrimental activity' means activity that is determined in 
individual cases by the administrative authority to be detrimental to the 
Interests of the Corporation or any affiliate. 

(11) 'Dividend equivalent right,' herein sometimes called a 'DER.' 
means the rlght of the holder thereof to recelve, pursuant to the terms of 
the DER, credits based on the cash dividends that would be paid on the 
shares specified in the DER if such shares were held by the grantee, as 
more particularly set forth in Section XIV(11. 

(12) 'Effectively granted' means, for purposes of determining the 
number of shares subject to an outstanding award under this Program, the 
number of shares subject to such award or the number of shares with respect 
to which the value of such award is measured, as applicable. An option that 
includes an SAR shall be considered a single award for this purpose. 

(13) 'Effectively issuedf means the gross number of shares purchased, 
issued, delivered, or paid free of restrictions upon the exercise, 
settlement, or payment of an award, or lapse of restrictions thereon, as 
the case may be. 

(14) 'Eligible employee' means an employee of the Corporation or a 
subsidiary who is a director or officer, or in a managerial, professional, 
or other key position as determined by the granting authority. 

(15) 'Employee' means an employee of the Corporation or an affiliate. 

(16) 'Exchange Act' means the Securities Exchange Act of 1934, as 
amended from time to time. 

(17) 'Fair market value' in relation to a share as of any specific 
time shall mean such value as reported for stock exchange transactions 
determined in accordance with any applicable regulations of the 
administrative authority in effect at the relevant time. 

(18) 'Grantee' means a recipient of an award under this Program. 

(19) 'Granting authority" means the Board or any appropriate committee 
authorized to grant and amend awards under this Program in accordance with 
Section V and to exercise other powers of the granting authority hereunder. 

(20) 'Incentive shares' means an award of shares granted pursuant to 
Section XIII. 

(21) 'Incentive Stock Option,' herein sometimes called an 'ISO.' means 
a stock option meeting the requirements of Section 422 of the Code or any 
successor provision. 

(22) 'Performance award' means an award of shares, or of units or 
rights based on, payable in, or otherwise related to shares, granted 
pursuant to Sectlon XII. 

(23) 'Performance period' means any period specified by the grant of a 
performance award during which specified performance criteria are to be 
measured. 

(24) 'Reporting person' means a person subject to the reporting 
requirements of Section 16(a) of the Exchange ~ c t  with respect to equity 
securities of the Corporation. 

(25) 'Restricted stock' means any share issued with the restriction 
that the holder may not sell, transfer, pledge, or assign such share and 
such other restrictions (which may include, but are not limited to, 
restrictions on the right to vote or receive dividends) which may expire 
separately or in combination, at one time or in installments, all as 
specified by the grant. 

(26) 'Rule 16b-3' means Rule 16b-3 (or any successor thereto) under 
the Exchange Act that exempts transactions under employee benefit plans. as 
in effect from time to time. 

(27) 'Share' means a share of Common Stock of the Corporation issued 
and reacquired by the Corporation or previously authorized but unissued. 

(28) 'Shareholder-approved plan' means any of the plans constituting 
parts of any of the Incentive Programs previously approved by shareholders 
of the Corporation 

(29) 'Stock appreciation right,' herein sometimes called an 'SAR.' 
means the right of the holder thereof to receive, pursuant to the terms Of 
the SAR, a number of shares or cash or a combination of shares and cash. 
based on the increase in the value of the number of shares specified in the 
SAR, as more particularly set forth in Section X .  

(30) 'Subsidiary' means a corporation, partnership, joint venture, or 
other entity in which the Corporation, directly or indirectly, owns a 50% 
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or greater equity interest 

(31) 'Terminate' means cease to be an employee for any reason, except 
by death. but a change of employment from the Corporation or one affiliate 
to another affiliate or to the Corporation shall not be considered a 
termination. For purposes of this Program, the administrative authority may 
determine that the time or date of termination is the day an 

employee reslgns, accepts employment with another employer or otherwise 
indicates an intent to resign, which time or date need not necessarily be 
the last day on the payroll. 

(32) 'Termmate normally' for purposes of this Program means terminate 

(a) at normal retirement time for that employee, or 

lb) with written approval of the administrative authority given 
in the context of recognition that all or a specified portion of the 
outstanding awards to that employee will not expire or be forfeited or 
annulled because of such termination. 

133) 'Year' means calendar year. 

111. Administration 

( 1 )  The Board is the ultimate administrative authority for this Program, 
with the power to conclusively interpret its provisions and decide all questions 
of fact arising in its application. The Board may delegate its authority 
Pursuant to any provision of this Program to a committee which, except in the 
Case of the BCC, need not be a committee of the Board. Subject to the authority 
Of the Board or an authorized committee and excluding cases involving the 
Chairman as grantee, the Chairman of the Board and persons acting under his 
direction may serve as the administrative authority under this Program for 
Purposes of making determinations and interpretations in individual cases. 

( 2 )  The Board and any comittee acting as the administrative authority 
under this Program can act by regulation, by making individual determinations, 
or by both. The Chairman of the Board and persons designated by him can act as 
the administrative authority under this Program only by making individual 
determinations. 

(3) All determinations and interpretations pursuant to the provisions of 
this Program shall be binding and conclusive upon the individuals Involved and 
all persons claiming under them. 

( 4 )  With respect to reporting persons, transactions under this Program are 
intended to Comply with all applicable conditions of Rule 16b-3. To the extent 
any provision of this Program or any action by an authority under this Program 
fails to so comply. such provision or action shall, without further action by 
any person, be deemed to be automatically amended to the extent necessary to 
effect cmpliance with Rule 16b-3, provided that if such provision or action 
cannot be amended to effect such compliance, such provision or action shall be 
deemed null and void, to the extent permitted by law and deemed advisable by the 
appropriate authority. Each award to a reporting person under this Program shall 
be deemed issued subject to the foregoing qualification. 

151 An award under this Program is not transferable except, as provided in 
the award, by will or the laws of descent and distribution, and is not subject 
to attachment, execution, or levy of any kind. The designation by a grantee of a 
designated beneficiary shall not constitute a transfer. 

(6) Any rights with respect to an award granted under this Program existing 
after the grantee dies are exercisable by the grantee's designated beneficiary 
or, if there is no designated beneficiary, by the grantee's personal 
representative. 

( 7 )  Except as otherwise provided herein, a particular form of award may be 
granted to an eligible employee either alone or in addition to other awards 
hereunder. The provisions of particular forms of award need not be the same with 
respect to each recipient. 

( 8 )  If the administrative authority believes that a grantee (a) may have 
engaged in detrimental activity or (b) may have accepted employment with another 
employer or otherwise indicated an intent to resign, the authority may suspend 
the exercise. vesting or settlement of all or any specified portion of such 
grantee's outstanding awards pending an investigation of the matter. 

(9) This Program and all action taken under it shall be governed by the 
laws of the State of New York. 

(10) Any award which was granted under a shareholder-approved plan and is 
still outstanding shall be interpreted and administered in accordance with the 
definitions and administrative provisions of this Program, including, without 
limitation, Sections I1 through V hereof. 

IV. Board Compensation Committee (BCC) . 
The Board shall appoint a BCC. The BCC shall consist of two or more members 

of the Board, each of whom is a 'nonemployee director' within the meaning of 
Rule 16b-3. No award may be granted to a member of the BCC. 

V. Right to Grant Awards; Reserved Powers. 

The Board is the ultimate granting authority for this Program, with the 
power to select eligible employees for participation in this Program and to make 
all decisions concerning the grant or amendment of awards. The Board may 
delegate such authority in whole or in part (1) in the case of reporting 
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persons, to the BCC and (2) in the case of eligible employees who are not 
reporting persons, to any committee. 

VI. Term 

The term of this Program begins on the date shareholder approval of this 
Program is obtained and ends on the tenth anniversary of that date. 

VII. Awards Grantable. 

(1) Subject to the provisions of this Program, an award is grantable if, 
Should it be granted, the total number of shares effectively granted during the 
year of the grant would not exceed seven tenths of one percent (0.7%) of the 
total number of shares of Common Stock of the Corporation outstanding (excluding 
shares held by the Corporation) on December 31 of the preceding year. 

(2) If the total number of shares effectively issued with respect to an 
award is less than, or exceeds, the number of shares deemed effectively granted 
with respect to such award, the balance of such shares shall be, respectively, 
added to. or subtracted from, the maximum number of shares that may be 
effectively granted as awards thereafter. 

(3) If the total number of shares effectively granted as awards in any year 
is less than the maximum number of shares that could have been so granted 
pursuant to the provisions of this Program, the balance of such unused shares 
shall be added to the maximum number of shares that may be effectively granted 
as awards in the following year. 

(4) In addition to the foregoing, shares surrendered to the Corporation in 
payment of the exercise price or applicable taxes upon exercise or settlement of 
an award may also be used thereafter for additional awards. 

(5) Notwithstanding the foregoing provisions of this Section VII, the total 
number of shares that may be effectively granted under stock options or stock 
appreciation rights to any one grantee in any one calendar year may not exceed 
two tenths of one percent (0.2%) of the total number of shares of Common Stock 
Of the Corporation outstanding (excluding shares held by the Corporation) on 
December 31, 1996; provided, that such number of shares is doubled in accordance 
with Section VIII to reflect a two-for-one split of the shares on March 14, 
1997. 

VIII. Adjustments 

Whenever a stock split, stock dividend, or other relevant change in 
capitalization which the administrative authority determines to be dilutive to 
outstanding awards occurs, 

(1) the number of shares that can thereafter be obtained under 
outstanding awards and the purchase price per share, if any, under such 
awards, and 

(2) every number of shares used in determining whether a particular 
award is grantable thereafter, 

shall be appropriately adjusted. 

Ix. Stock Options. 

One or more grantable stock options can be granted to any eligible 
employee. Each stock option so granted shall be subject to such terms and 
conditions as the granting authority shall impose, which shall include the 
following: 

(1) The exercise price per share shall be specified by the grant. but 
shall in no instance be less than 100 percent of fair market value at the 
time of grant. Payment of the exercise price shall be made in cash, shares, 
or other consideration in accordance with the terms of this Program and any 
applicable regulations of the administrative authority in effect at the 
time and valued at fair market value on the date of exercise of the stock 
opt ion. 

(2) A stock option shall become exercisable, if at all, at the time or 
times specified by the grant. If the grantee terminates other than normally 
before a stock option or portion thereof becomes exercisable, that stock 
option or portion thereof shall be forfeited and shall never become 
exercisable. Except as otherwise specified by the grant, a stock option 
shall become immediately exercisable in full upon the death of the grantee. 

(3) Any stock option or portion thereof that is exercisable is 
exercisable for the full amount or for any part thereof, except as 
otherwise provided by the grant. 

(4) Each stock option ceases to be exercisable, as to any share, when 
the stock option is exercised to purchase that share, or when a related SAR 
is exercised either by the holder or automatically in accordance with its 
terms, or when the stock option expires. To the extent an SAR included in a 
stock option is exercised, such stock option shall be deemed to have been 
exercised and shall not be deemed to have expired. 

(5) A stock option or portion thereof that is exercisable shall expire 
in the following situations: 

la) unless clauses lb), (c) or (d) below apply, it shall expire 
at the earlier of: 

(i) ten years after it is granted, or 
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(ii) any earlier time specified by the grant; 

(b) ~f the grantee terminates, but does not terminate normally. 
It shall expire at the time of termination; 

(C) if the grantee is determined to have engaged in detrimental 
activity, it shall expire as of the date of such determination; or 

(dl if the grantee dies, it shall expire at the earlier of: 

(il five years after the grantee's death, or 

(ii) any earlier time specified by the grant; 

but, in any case, no later than ten years after it is granted. 

(6) If a grantee terminates other than normally, (a) the 
administrative authority may refuse to deliver shares in settlement of any 
pending stock option exercise and (b) the granting authority may require 
the grantee to repay to the Colporation an amount equal to the spread on 
any stock option exercised by the grantee during the six-month period 
immediately preceding such termination. For purposes of the foregoing 
subsection (6) (b), 'spread' means the difference between the aggregate 
Stock option exercise price and the fair market value of the underlying 
shares on the date such option is exercised. 

(7) All stock options granted hereunder are hereby designated as ISOs 
except to the extent otherwise specified by the grant and except to the 
extent otherwise specified in this Section IX(7). To the extent that the 
aggregate fair market value of shares with respect to which stock options 
designated as ISOs are exercisable for the first time by any grantee during 
any year (under all plans of the Corporation and any affiliate thereof) 
exceeds $100.000, such stock options shall be treated as not being ISOs. 
The foregoing shall be applied by taking stock options into account in the 
order in which they were granted. For the purposes of the foregoing, the 
fair market value of any share shall be determined as of the time the stock 
Option with respect to such share is granted. In the event the foregoing 
results in a portion of a stock option designated as an IS0 exceeding the 
above $100,000 limitation, only such excess shall be treated as not being 
an ISO. 

For each year in which this Program is in effect, the number of shares 
that may be effectively granted as ISOs may not exceed seven tenths of one 
percent (0.7%) of the total number of shares of Common Stock of the 
Corporation outstanding (excluding shares held by the Corporation) on the 
December 31 preceding the date on which shareholder approval of this 
Program is obtained; provided, that beginning with the year 1998, the 
annual number of shares determined as aforesaid shall be doubled in 
accordance with Section VIII to reflect a two-for one split of the shares 
on March 14, 1997. If the number of shares effectively granted as ISOs in 
any year is less than the number of shares that could have been so granted 
pursuant to this paragraph, the balance of such unused shares may be added 
to the maximum number of shares that may be effectively granted as ISOs the 
following year. 

A Stock option designated as an ISO, or portion thereof, that fails or 
ceases to qualify as such under the Code shall otherwise remain valid 
according to its terms as a non-IS0 under this Program. 

X. Stock Appreciation Rights. 

(1) An SAR may be granted to an eligible employee as a separate award 
hereunder. Any such SAR shall be subject to such terms and conditions as the 
granting authority shall impose, which shall include provisions that (a) such 
SAR shall entitle the holder thereof, upon exercise thereof in accordance with 
such SAR and the regulations of the administrative authority, to receive 

from the Corporation that number of shares having an aggregate value equal to 
the excess of the fair market value, at the time of exercise of such SAR, of one 
share w e r  the exercise price per share specified by the grant of such SAR 
(which shall in no instance be less than 100 percent of fair market value at the 
time of grant) times the number of shares specified in such SAR, or portion 
thereof, which is so exercised; and (b) such SAR shall be exercisable, or be 
forfeited or expire, upon the same conditions set forth for freestanding options 
in section IX, paragraphs (2). (3). ( 4 ) .  (5). and (6). 

(2) Any stock option granted under this Program may include an SAR, either 
at the time of grant or by amendment. An SAR included in a stock option shall be 
subject to such terms and conditions as the granting authority shall impose. 
which shall include provisions that (a) such SAR shall be exercisable to the 
extent, and Only to the extent, the stock option is exercisable; and (b) such 
SAR shall entitle the optionee to surrender to the Corporation unexercised the 
stock option in which the SAR is included, or any portion thereof, and to 
receive from the Corporation in exchange therefor that number of shares having 
an aggregate value equal to the excess of the fair market value, at the time of 
exercise of such SAR, of one share over the exercise price specified in such 
stock option times the number of shares specified in such stock option, or 
portion thereof, which is so surrendered. 

( 3 )  In lieu of the right to receive all or any specified portion of such 
shares, an SAR may entitle the holder thereof to receive the cash equivalent 
thereof as specified by the grant. 

(4) An SAR may provide that such SAR shall be deemed to have been exercised 
at the close of business on the business day preceding the expiration of such 
SAR or the related stock option, if any, if at such time such SAR has positive 
value and would have expired in accordance with the conditions set forth in 
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Section IX(5) Ial 

XI. Restricted Stock 

(11 An award of restricted stock may be granted hereunder to an eligible 
employee, for no cash consideration, for such minimum consideration as may be 
required by applicable law, or for such other consideration as may be specified 
by the grant. The terms and conditions of restricted stock shall be specified by 
the grant 

(21 Any restricted stock issued hereunder may be evidenced in such manner 
as the administrative authority In its sole discretion shall deem appropriate, 
including, without limitation, book-entry registration or issuance of a stock 
certificate or certificates. In the event any stock certificate is issued in 
respect of shares of restricted stock awarded hereunder, such certificate shall 
bear an appropriate legend with respect to the restrictions applicable to such 
award. 

(3) Except as otherwise specified by the grant, if a holder of record of 
restricted stock terminates, but does not terminate normally, all shares of 
restricted stock (whether or not stock certificates have been issued) then held 
by such holder and then subject to restriction shall be forfeited by such holder 
and reacquired by the Corporation. Except as otherwise specified by the grant. 
if a holder of record of restricted stock terminates normally or dies, any and 
all remaining restrictions with respect to such restricted stock shall expire. 
Notwithstanding the foregoing. ~f a 

holder of record of restricted stock is determined to have engaged in 
detrimental activity. all shares of restricted stock (whether or not stock 
certificates have been issued) then held by such holder and then subject to 
restriction shall be forfeited bv such holder as of the date of such 
determination and shall be reacquired by the Corporation. 

XII. Performance Awards. 

(1) Performance awards may be granted hereunder to an eligible employee, 
for no cash consideration, for such minimum consideration as mav be rewired bv 
applicable law, or for such other consideration as may be specified by the 
grant. The terms and conditions of performance awards, which may include 
provisions establishing performance periods, performance criteria to be achieved 
during a performance period, and maximum or minimum settlement values, shall be 
specified by the grant. 

(2) Performance awards may be valued by reference to the value of Common 
Stock of the Corporation or according to any other formula or method. 
Performance awards may be paid in cash, shares, or other consideration, or any 
combination thereof. The extent to which any applicable performance criteria 
have been achieved shall be conclusively determined by the administrative 
authority. Performance awards may be payable in a single payment or in 
installments and may be payable at a specified date or dates or upon attaining 
performance criteria. . 

( 3 )  Except as otherwise specified by the grant, if the grantee terminates, 
but does not terminate normally, any performance award or installment thereof 
not payable prior to the grantee's termination shall be annulled as of the date 
of termination. If the grantee is determined to have engaged in detrimental 
activity, any performance award or installment thereof not payable prior to the 
date of such determination shall be annulled as of such date. 

XIII. Incentive Shares 

(1) An incentive award may be granted hereunder in the form of shares. 
Incentive shares may be granted to an eligible employee for no cash 
consideration, for such minimum consideration as may be required by applicable 
law, or for such other consideration as may be specified by the grant. The terms 
and conditions of incentive shares shall be specified by the grant. 

(2) Incentive shares may be paid to the grantee in a single installment or 
in installments and may be paid at the time of grant or deferred to a later date 
or dates. Each grant shall specify the time and method of payment as determined 
by the granting authority, provided that no such determination shall authorize 
delivery of shares to be made later than the tenth anniversary of the grantee's 
date of termination. The granting authority, by amendment of the grant prior to 
delivery, can modify the method of payment for any incentive shares, provided 
that the delivery of any incentive shares shall be completed not later than the 
tenth anniversary of the grantee's date of termination. 

(3) If any incentive shares are payable after the grantee dies, such shares 
shall be payable (a) to the grantee's designated beneficiary or, if there is no 
designated beneficiary, to the grantee's 

personal representative, and (b) either in the form specified by the grant or 
otherwise, as may be determined by the administrative authority. 

141 Any grant of incentive shares is provisional, as to any share, until 
delivery of the certificate representing such share. If, while the grant is 
provisional. 

(a) the grantee terminates, but does not terminate normally, or 

Ib) the grantee is determined to have engaged in detrimental activity, 

the grant shall be annulled as of the date of termination, or the date of such 
determination, as the case may be. 

xIV. Dividend Equivalent Rights; Interest Equivalents 
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(1) A DER may be granted hereunder to an eligible employee, as a component 

Of another award or as a separate award. The terms and conditions of DERs shall 
be specified by the grant. Dividend equivalents credited to the holder of a DER 
may be paid currently or may be deemed to be reinvested in additional shares 
(which may thereafter accrue additional dividend equivalents). Any such 
reinvestment shall be at fair market value at the time thereof. DERs may be 
settled in cash or shares or a combination thereof, in a single installment or 
installments. A DER granted as a component of another award may provide that 
such DER shall be settled upon exercise, settlement, or payment of, or lapse of 
restrictions on, such other award, and that such DER shall expire or be 
forfeited or annulled under the same conditions,as such other award. A DER 
granted as a component of another award may also contain terms and conditions 
different from such other award. 

(2) Any award under this Program that is settled in whole or in part in 
cash on a deferred basis may provide by the grant for interest equivalents to be 
credited with respect to such cash payment. Interest equivalents may be 
compounded and shall be paid upon such terms and conditions as may be specified 
by the grant. 

XV. Other Awards 

Other forms of award based on, payable in or otherwise related in whole or 
in part to shares may be granted to an eligible employee under this Program if 
the granting authority determines that such awards are consistent with the 
purposes and restrictions of this Program. The terms and conditions of such 
awards shall be specified by the qrant. Such awards shall be granted for no cash 
consideration, for such minimum consideration as may be required by applicable 
law, or for such other consideration as may be specified by the grant. 

XVI. Amendments to This Program 

The Board can from time to time amend or terminate this Program, or any 
provision hereof, except that approval of the shareholders of the Corporation 
shall be required for any amendment (1) to increase the maximum number of shares 
that may be effectively granted as awards hereunder; 12) to decrease the minimum 
exercise price per share of a stock option or SAR; or ( 3 )  for which such 
approval is otherwise necessary to comply with any applicable law, regulation, 
or listing requirement, or to qualify for an exemption or characterization that 
IS deemed desirable by the Board. An amendment of this Program shall, unless 
the amendment provides otherwise, be effective for all outstanding awards. 

XVII. Amendments to Individual Awards. 

Without amending this Program, but subject to any requirements of 
applicable law or regulation, the granting authority may amend any one or more 
outstanding awards under this Proqram or any other shareholder-approved plan to 
incorporate in those awards any terms that could then be incorporated in a new 
award under this Program. 

XVIII. Withholding Taxes. 

The Corporation shall have the right to deduct from any cash payment made 
under this Program any federal, state or local income or other taxes required by 
law to be withheld with respect to such payment. It shall be a condition to the 
obligation of the Corporation to deliver shares or securities of the Corporation 
upon exercise of a stock option or SAR, upon settlement of a performance award 
or DER, upon delivery of restricted stock or incentive shares, or upon exercise. 
settlement, or payment of any other award under this Program, that the grantee 
of such award pay to the Corporation such amount as may be requested by the 
Corporation for the purpose of satisfying any liability for such withholding 
taxes. Any award under- this Program may provide by the grant that the qrantee of 
such award may elect, in accordance with any applicable regulations of the 
administrative authority, to pay a portion or all of the amount of such minimum 
required or additional permitted withholding taxes in shares. The qrantee shall 
authorize the Corporation to withhold, or shall agree to surrender back to the 
Corporation, on or about the date such withholding tax liability is 
determinable, shares previously owned by such grantee or a portion of the shares 
that were or otherwise would be distributed to such grantee pursuant to such 
award having a fair market value equal to the amount of such required or 
permitted withholding taxes to be paid in shares. 

XIX. Grant of Awards to Employees Who are Foreign Nationals. 

Without amending this Program, but subject to the limitations specified in 
Sections 11114) and XVI, the granting authority can qrant or amend, and the 
administrative authority can administer, annul, or terminate, awards to eligible 
employees who are foreign nationals on such terms and conditions different from 
those specified in this Program as may in its judgment be necessary or desirable 
to foster and promote achievement of the purposes of this Proqram. 
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EXXONMOBIL EXECUTIVE LIFE INSURANCE AND 
....................................... 

DEATH BENEFIT PLAN 
.................. 

1. Participation 

1.1 Covered Executive 
................. 
Each covered executive is a participant in this Plan. 

................. ........... 
1.2 Retiree 

....... 
(A) In General 

.......... 

Except as provided in paragraph (8) below, each person who becomes a 
retiree on or after the effective date, and who is a covered executive 
- - - - - - - .............. ................. 
immediately prior to becoming a retiree is a participant in this Plan. 

....... - - - - - - - - - - -  
In addition, each grandfathered retiree is a participant in the Plan. 

..................... -.......... 
IB) Exception 

......... 
A retiree will cease to be a participant during the time the retiree 
....... ....... ........... 

is a suspended retiree. 
................. 

1.3 Cessation of Participant Status 
............................... 
(A) Termination of Employment 

......................... 
(1) In General 

.......... 
Except as provided in paragraphs ( 2 )  through (4) below, a covered 

- - - - - - - 
executive will cease to be a participant 31 days after the 
- - - - - - - . . - - - - - - - - - - -  
covered executive terminates employment without becoming a 
................. 
retiree. 
- - - - - - - 

12) Exception for Long Term Disability 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
A covered executive who terminates employment with eligibility 
................. 

for long-term disability benefits under the ExxonMobil Disability 
Plan, will cease to be a participant at the earlier of 

........... 
(a) one year after terminating employment, or 
lb) the date the person is no longer eligible for long-term 

disability benefits on account of ceasing to be disabled. 
<PAGE> 

13) Exception for Coverage Provided Through Death Benefit 
..................................................... 
If, at the time a covered executive terminates employment he or 

................. 
she has elected to receive executive life coverage in the form of 
a death benefit, the covered executive will cease to be a 

participant on the date of such termination of employment 
- - - - - - - - - - -  

14) Exception for Transition Severance Terminees 

la) In General 
- - - - - - - - - -  
A covered executive who terminates employment without 

becoming a retiree shall continue to be a participant for a 
- - - - - - - - - - - - - - - - - -  

period of one year from the date of such termination of 
employment, but only if the person is eligible for a benefit 
under the Exxon Transition Severance Plan, or if the 
Corporation, acting through its management, determines that 
the covered executive is otherwise eligible for such 

................. 
continued participation. 

lb) Termination of Provision 
........................ 
This paragraph ( 4 )  shall not apply to any covered executive 

................. 
who terminates employment after August 31. 2000. 

(B) Suspended Retirees 
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A retiree or grandfathered retiree will cease to be a participant 
......-..................... ..--------- 

during the time the person is a suspended retiree. 
................. 

2 .  Coverage 
. - - - - - - - 

2.1 When and How Coverage is Provided 
................................. 
(A1 In General 

.......... 
(1) Executive Life Coverage 

....................... 
Executive life coverage is automatically provided to all 
participants other than grandfathered retirees. 
............ ...................... 

(2) Supplemental Group Life Coverage 
................................ 
Supplemental group life coverage is automatically provided to all 
participants who are grandfathered retirees. 
----------.. ...................... 

(B) Life Insurance or Death Benefit Option 
...................................... 
(1) In General 

Both executive life coverage and supplemental group life coverage 
is automatically provided under the Plan as life insurance unless 
a participant elects to receive coverage in the form of a death 

benefit. 
(21 Election 

- - - - . . - - 
Participants may, at any time, elect to receive executive life or 

supplemental group life coverage, whichever is applicable, as a 
death benefit, and may revoke any such election. An election or 
revocation under this paragraph (2) shall be made in accordance 
with procedures established by the administrator. 

............. 
(3) When Election is Effective 

.......................... 
(a) Death Benefit 

............. 
An election under paragraph (2) above to receive executive 
life or supplemental group life coverage as a death benefit 
shall become effective on the first of the month following 
the receipt of such election by the administrator. 

(b) Revocation of Election 
...................... 
A participant's revocation of a death benefit election in 

- - - - - - - - - - - - -  
favor of receiving executive life or supplemental group life 
coverage as life insurance becomes effective on the first of 
the month following the date the administrator receives 

notification from the insurer that the insurer has, in its 
- - - - - - - ....... 

discretion, approved evidence of insurability submitted by 
the participant. 

( 4 )  Reinstatement of coverage 
......................... 
If a participant's executive life or supplemental group life 

- - - - - - - - - - - - -  
coverage is reinstated after a period in which the participant 

..--------- 

was ineligible for coverage under section 1.3(B) above on account 
of becoming a suspended retiree, such coverage shall be 

................. 
reinstated under the option (i.e., life insurance or a death 
benefit1 in force at the time coverage was lost. 

(Cl Termination of Coverage 
....................... 
Executive life or supplemental group life coverage terminates for an 
individual on the date the individual ceases to be a participant. 

.---------- 

2.2 Amount of Benefit 
................. 
(A1 Executive Life Coverage 

....................... 
(1) In General 

- - - - - - - - - -  
Except as provided in paragraph (2) below, the amount of 
executive life coverage in effect for a participant is equal to 

..-.------- 

the applicable percentage determined under the following chart 
multiplied by the participant's annual base pay: 

- - - - - - - - - - - - -  

If the participant's age is The percentage is 
............................................ 

Under 65 400% 
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65-69 
70-74 

75 and over 

For this purpose, a participant attains a particular age as of 

the first day of the month in which the person will turn such 
age. In addition, a covered executive's annual base pay is the 

................... 
base pay in effect at the time coverage is determined, and a 
retiree's base pay is the base pay in effect for the person 

immediately before the person became a retiree 

4 
<PAGE> 

( 2 )  Transition Severance Terminees 

The amount of executive life coverage in effect for a person who 
is a participant solely on account of section 1.3lA) (4) above 

........... 
relating to transition severance teminees is 200% of the 
person's annual base pay in effect immediately before the 
person's termination of employment. 

IB) Supplemental Group Life Coverage 
................................ 
Supplemental Group Life Coverage is provided 
(1) during retirement to all grandfathered retirees, and 

(2) during employment to those persons who become grandfathered 
............. 

retirees after the effective date. 
........ .............. 

The amount of supplemental group life coverage in effect for a 
grandfathered retiree is equal to the amount of coverage in effect for 
..................... 
the person under the provisions of the Supplemental Group Life 
Insurance Plan or Supplemental Group Death Benefit Plan (as such plans 
existed on December 31, 1999) as of the later of December 31, 1999 or 
the date the person retires. The amount of supplemental group life 
coverage in effect during employment for a person who becomes a 
grandfathered retiree after the effective date is the amount of 
..................... ------..------ 

coverage to which they are entitled under the terms of the 
Supplemental Group Life Insurance Plan or Supplemental Group Death 
Benefit Plan (as such plans existed on December 31, 1999). 

3. Payment of Benefit 
.................. 

3.1 Conditions for Payment of Benefit 

If a participant dies while executive life or supplemental group life 

coverage for that participant is in effect, then the amount of coverage 

then in effect for the 

participant becomes payable; provided, that proof of death satisfactory to 

the insurer must be provided before any benefit becomes payable as life 
....... 

insurance. 
3.2 Form of Payment 

A benefit payable under Section 3.1 above upon a participant's death shall 

be paid in a lump sum 
3.3 Source of Payment 

(A) Life Insurance 
.............. 
Executive life and supplemental group life coverage in the form of 
life insurance shall be provided through one or more policies of 
insurance issued by an insurer selected by the Corporation, and any 

- - - - - - - - - - - - - - - - - -  
executive life or supplemental group life benefit payable as insurance 
shall be paid pursuant to such policy or policies. 

(B) Death Benefit 

Any executive life or supplemental group life benefit payable as a 
death benefit shall be paid from the general assets of the 
Corporation. 

3.4 To Whom Paid 
............ 
A benefit payable under Section 3.1 above upon a participant's death shall 

be paid as follows: 
(A) If a beneficiary designation is in effect at the time of the 

participant's death, the benefit shall be paid in accordance with such 

designation. 
IB) If no beneficiary designation is in effect, the benefit shall be paid 

to the first of the following groups that has at least one member that 
survives the participant: 



(11 The participant's spouse. 

( 2 )  The participant's children. In this event, the benefit will be 
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divided equally among the children who survive the participant as 
........... 

well as the children who die before the participant leaving 
........... 

children of their own who survive the participant. In the case 
........... 

of a participant's child who dies before the participant leaving 
.-----....... ........... 

children of his or her own 

who survive the participant, such child's share shall be divided 
........... 

equally among his or her surviving children. 
( 3 )  The participant's parents. In this event, the benefit will be 

............. 
divided equally among the parents if they both survive the 
participant. 
........... 

( 4 )  The participant's brothers and sisters. In this event, the 
............. 

benefit will be divided equally among the brothers and sisters 
who survive the participant as well as the brothers and sisters 

........... 
who die before the participant leaving children of their own who 

- - - - - - - - - - -  
survive the participant. In the case of a brother or sister who 

- - - - - - - - - - -  
dies before the participant leaving children of his or her own 

........... 
who survive the participant, such brother or sister's share shall 

- - - - - - - - - - -  
be divided equally among his or her surviving children. 

I S 1  The participant's executors or administrators. 
- - - - - - - - - - - - -  

For purposes of this Paragraph (81, a spouse of a participant shall 
- - - - - - - - - - -  

include Only someone who is the legal spouse of the participant, and a 
........... 

child, parent, brother, or sister of a participant shall include only 
........... 

Someone who is a legitimate blood relative of the participant or whose 
- - - - - - - - - - -  

relationship with the participant is established by virtue of a legal 
........... 

adoption. 

4 .  Designation of Beneficiary 

4 . 1  Designation 

A participant may designate one or more beneficiaries to receive the 
........... 

payment of benefits upon the death of the participant, or may at any time 
---------.- 

change or cancel a previously made beneficiary designation. 
4 . 2  Forms and Submission 

Any beneficiary designation or change or cancellation thereof shall be made 
on such fonns and in such manner as is satisfactory to the insurer. No 

....... 
beneficiary 

designation or change or cancellation thereof shall become effective until 
received by the insurer or its designated agent. 

4.3 Designation Made Under Prior Plans 
.................................. 
Any beneficiary designation made by a participant under the Supplemental 

Group Life Insurance Plan or Supplemental Death Benefit Plan that remains 
in effect on December 3 1 ,  1999, shall continue to be valid under this Plan 
on and after the effective date until and unless properly superceded. 

- - - - - - - - - - - - - -  

5 .  Miscellaneous 
- - - - - - - - - - - - -  

5.1 Plan Funding 
............ 
The funding for executive life and supplemental group life cwerage, 
including the funding of premiums under any life insurance policy issued in 
connection with such coverage, shall be paid for by the Corporation; no 

- - - - - - - - - - -  
participant contributions will be required or permitted. 
........... 

5 . 2  Assignment of Insurance 
....................... 
(A1 Assignment 

.......... 
A participant may assign to another owner the participant's interest 
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........... .............. 

in his or her executive life or supplemental group life coverage 
provided in the form of life insurance. Such assignment shall be made 
on such forms and in such manner as is acceptable to the administrator 

............. 
and the insurer. 

- - - - - . . 
16) Effect of Assignment 

.................... 
(1) In General 

when an assignment of a participant's coverage is in effect as 
............. 

described in paragraph (A) above, then, except as provided in 
paragraph (2) below, the participant's assignee shall have the 

right to take all actions under the terms of this Plan with 
respect to such coverage that the participant would otherwise 

have the right to 

take. including, without limitation, the right to designate a 
beneficiary. 

(2) Exception 

An assignee shall not have the right under this Plan to elect to 
receive executive life or supplemental group life coverage as a 
death benefit under section 2.1(B) (2) above or to revoke an 
already existing election. 

(C) Assignment Under Prior Plan 
........................... 
Any assignment of coverage made by a participant under the 

Supplemental Group Life Insurance Plan shall continue to be valid 
under this Plan with respect to executive life and supplemental group 
life coverage. 

5.3 Amendment and Termination 
......................... 
The Corporation at any time, by action of any duly authorized officer, may 

- - - - - - - - - - -  
amend or terminate this Plan in whole or in part. 

5.4 Responsibilities and Authority of Administrator 
............................................... 
The administrator shall fulfill all duties and responsibilities of a "plan 

administratorn required by the mployee Retirement Income Security Act of 
1974, as amended. The administrator shall have the authority to control 

and manage the operation and administration of this Plan, including, 
without limitation: 
(A) discretionary and final authority to determine eligibility and to 

administer this Plan in its application to each participant and 
beneficiary; and 

IB) discretionary and final authority to interpret this Plan, in whole or 
in part, including but not limited to, exercising such authority in 
conducting a full and fair review, with such interpretation being 
conclusive for all participants and beneficiaries under this Plan. 

5.5 Claim Appeal Process 

(A) Submission of Appeal 
.................... 
In the event a claim for benefits is denied, the claimant has the 
right to appeal to the administrator. A written request to review a 

denied claim must be received by the administrator within 90 days 

after the claim denial. The request may state the reasons the 
claimant believes he or she is entitled to Plan benefits, and may be 
accompanied by supporting information and documentation for the 
administrator's consideration. 

(B) Decision 

The administrator shall decide appeals in accordance with the 

administrator's fiduciary authority set out in section 5.4 above. 
............... 
Appeal decisions will be made within 60 days of the receipt of the 
claim by the administrator unless special circumstances warrant an 

extension of time. If an extension of time is required, the 
administrator will notify the claimant of the extension. In all 

cases, the decision will be made no later than 120 days after the 
receipt of the claim by the administrator. The appeal decision shall 

............. 
be in writing, specify the reasons for the decision, and refer to the 
relevant Plan provision(s) on which the decision is based. 

5.6 Definitions 

The following terms shall have the following meanings ascribed to them: 
(A) "Administrator" means the Manager, Compensation and Executive Plans, 

Human Resources Department, Exxon Mobil Corporation. 
16) "Corporation" means Wrxon Mobil Corporation. 
(Cl "Covered Employee" has the meaning set out in the WrxonMobil Benefit 
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Plans Common Provisions. 

ID1 "Covered Executive" means a covered employee who has a classification 

level of 35 or higher. 
(El "Effective Datem means January 1, 2000. 
IF1 "Grandfathered retiree" means a person who 

11) became a retiree prior to the effective date, and was covered 
....... .............. 

under the Supplemental Group Life Insurance .Plan or Supplemental 
Death Benefit Plan immediately prior to the effective date, or 

.............. 
who 

(2) becomes a retiree after the effective date after having been 
....... .............. 

given the opportunity to elect and having elected continued 
coverage under the Supplemental Group Life Insurance Plan or 
Supplemental Death Benefit Plan. 

(G) "Insurer" means the insurance company that is the issuer of the policy 
of insurance described in section 3.3lA) above. 

(HI "Participant" means a covered executive, retiree, or grandfathered 
..................................... 

retiree, as the context requires. 

c PAGE, 

11) "Retireen 
11) In General 

"Retiree" has the meanins set out in the ExxonMobil Benefit Plans 
Common Provisions. 

12) Transition Severance Cases 
.......................... 
la1 Treatment as Covered Annuitant 

.............................. 
Solely for purposes of this Plan, a person who is described 
in paragraph lb) below shall be treated as if he or she were 
a retiree. 
....... 

lb) Eligibility 
........... 
A person is described in this paragraph lbl if the person 
li) terminates employment as a covered executive; 

................. 
lii) is at least 50 years old by the end of the month in 

which the termination of employment occurs; 
(iii) has at least 10 years of benefit plan service (as 

defined in the ExxonMobil Benefit Plans Comnon 
Provisions1 at the time of the termination of 
employment ; and 

livl upon termination of employment receives a benefit under 
the Exxon Transition Severance Plan. 

Ic) Termination of Provision 

This paragraph 121 shall not apply to any person who fails 
to meet the eligibility requirements set out in paragraph 
(b) above on or before August 31. 2000. 

IJI "Suspended retiree" 
11) In General 

"Suspended Retiree' means a person who becomes a retiree by 
- - - - - - - 

virtue of being incapacitated within the meaning of the 
ExxonMobil Disability Plan and cmences long-term disahility 
benefits under such Plan, but whose benefits under such Plan 
thereafter cease by virtue of 
la) the person no longer being incapacitated, or 
lb) the person's failure to report non-rehabilitative employment. 

(2) Period 

A person remains a suspended retiree until the earlier of 11) the 

date the person attains age 55, or I21 the date the person 
commences his or her benefit or receives a lump-sum settlement 
under the EuonMobil Pension Plan, at which time the person is 
again considered a retiree. 

12 
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EXXON CORPORATION 

SHORT TERM INCENTIVE PROGRAM 
(as last amended January 26, 2000) 

I. Purpose. The Short Term Incentive Program is intended to help 



Page 56 of 95 
maintain and develop strong management through incentive awards to key employees 
of the Corporation and certain of its affiliates for recognition of efforts and 
accomplishments which contribute materially to the success of the Corporation's 
business interests 

11. Definitions. In this Program, except where the context otherwise 
indicates, the following definitions apply: 

(1) 'Administrative authority' means one of the following, as 
appropriate in accordance with Section 111: the Board; any committee to 
which the Board delegates authority to administer this Program; or, in 
individual cases, the Chairman of the Board or persons acting under his 
direction. 

(2) IAffillate' means (a) any subsidiary and (bl any other 
corporation, partnership, joint venture, or other entity in which the 
Corporation, directly or Indirectly, owns an equity interest and which the 
administrative authority deems to be an affiliate for purposes of this 
Program (including, without limitation, for purposes of determining whether 
a change of employment constitutes a termination). 

(31 "Award" means a bonus, bonus unit, or other incentive award under 
this Program. 

( 4 )  "Board" means the Board of Directors of the Corporation 

(5) "Board Compensation Committee," hereinafter sometimes called the 
"BCC," means the committee of the Board so designated. 

(6) "Bonus' means an award granted under this Program which may be 
payable in cash or other consideration as specified by the grant. 

(7) Wonus unit" means an award granted under this Program to receive 
from the Corporation an amount of cash or other consideration not to exceed 
the maximum settlement value and based upon a measurement for valuation as 
specified by the grant. The t e n  bonus unit includes, but is not limited 
to, earnings bonus units. 

(8) "By the grant" means by the action of the granting authority at 
the time of the grant of an award hereunder, or at the time of an amendment 
of the grant, as the case may be. 

<PAGE> 

(91 "Corporation" means Exxon Corporation, a New Jersey corporation. 

(10) "Designated beneficiary" means the person designated by the 
grantee of an award hereunder to be entitled, on the death of the grantee, 
to any remaining rights arising out of such award. Such designation must be 
made in writing and in accordance with such regulations as the 
administrative authority may establish. 

(11) "Detrimental activity" means activity that is determined in 
individual cases by the administrative authority to be detrimental to the 
interests of the Corporation or any affiliate. 

(12) "Earnings bonus unit," hereinafter sometimes called an "EBU," 
means a bonus unit granting the right to receive from the Corporation at 
the settlement date specified by the grant, or at a later payment date so 
specified, an amount of cash equal to the Corporation's cumulative 
consolidated earnings per common share as reflected in its quarterly 
earnings statements as initially published commencing with earnings for the 
first full quarter following the date of grant to and including the last 
full quarter preceding the date of settlement, but the amount of such 
settlement shall not exceed the maximum settlement value specified by the 
grant. 

(131 "Eligible employee" means an employee of the Corporation or a 
subsidiary who is a director or officer, or in a managerial, professional 
or other key position as determined by the granting authority. 

(14) "Employee" means an employee of the Corporation or an affiliate. 

(15) "Grantee" means a recipient of an award under this Program. 

(16) "Granting authority" means the Board or any appropriate committee 
authorized to grant and amend awards under this Program in accordance with 
Section V and to exercise other powers of the granting authority hereunder. 

(17) "Reporting person" means a person subject to the reporting 
requirements of Section 16 with respect to equity securities of the 
Corporation. 

(181 "Section 16" means Section 16 of the Securities Exchange Act of 
1934, together with the rules and interpretations thereunder, as in effect 
from time to time. 

(191 'Subsidiary' means a corporation, partnership, joint venture, or 
other entity in which the Corporation, directly or indirectly, owns a 50% 
or greater equity interest. 

(20) "Terminate" means cease to be an employee for any reason, except 
by death, but a change of employment from the Corporation or one affiliate 
to another affiliate or to the Corporation shall not be considered a 
termination. For purposes of this Program, the administrative authority may 
determine that the time or date of termination is the day an 

employee resigns, accepts employment with another employer or otherwise 
indicates an intent to resign, which time or date need not necessarily be 
the last day on the payroll. 

(21) "Terminate normally" for purposes of this Program means terminate 
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(a) at normal retirement time for that employee, or 

(b) with written approval of the administrative authority given in 
the context of recognition that all or a specified portion of the 
outstanding awards to that employee will not expire or be 
forfeited or annulled because of such termination. 

(22) 'Year" means calendar year 

111. Administration 

(1) The Board is the ultimate administrative authority for this 
Program, with the power to conclusively interpret its provisions and decide 
all questions of fact arising in its application. The Board may delegate 
its authority pursuant to any provision of this Program to a committee 
which, except in the case of the BCC, need not be a committee of the Board. 
Subject to the authority of the Board or an authorized committee and 
excluding cases involving the Chairman as grantee, the Chairman of the 
Board and persons acting under his direction may serve as the 
administrative authority under this Program for purposes of making 
determinations and interpretations in individual cases. 

(2) The Board and any committee acting as the administrative authority 
under this Program can act by regulation, by making individual 
determinations. or by both. The Chairman of the Board and persons 
designated by him can act as the administrative authority under this 
Program only by making individual determinations. 

(3) All determinations and interpretations pursuant to the provisions 
of this Program shall be binding and conclusive upon the individual 
employees involved and all persons claiming under them. 

( 4 )  It is intended that this Program shall not be subject to the 
provisions of Section 16 and that awards granted hereunder shall not be 
considered equity securities of the Corporation within the meaning of 
Section 16. Accordingly, no award under this Program shall be payable in 
any equity security of the Corporation. In the event an award to a 
reporting person under this Program should be deemed to be an equity 
security of the Corporation within the meaning of Section 16, such award 
may, to the extent permitted by law and deemed advisable by the granting 
authority, be amended so as not to constitute such an equity security or be 
annulled. Each award to a reporting person under this Program shall be 
deemed issued subject to the foregoing qualification. 

(5) An award under this Program is not transferable prior to payment 
or settlement except, as provided in the award, by will or the laws of 
descent and distribution, and is not subject. in whole or in Dart. to 
attachment, execution, or levy of any kind. The designation by a grantee of 
a designated beneficiary shall not constitute a transfer. 

(6) The grantee's designated beneficiary or, if there is no designated 
beneficiary, the grantee's personal representative shall be entitled to any 
remaining rights with respect to an award granted under this Program 
existing after the grantee dies. 

( 7 )  Except as otherwise provided herein, a particular form of award 
may be granted to an eligible employee either alone or in addition to other 
awards hereunder. The provisions of particular forms of award need not be 
the same with respect to each recipient. 

( 8 )  If the administrative authority believes that a grantee (a) may 
have engaged in detrimental activity or (b) may have accepted employment 
with another employer or otherwise indicated an intent to resign, the 
authority may suspend the delivery, vesting or settlement of all or any 
specified portion of such grantee's outstanding awards pending an 
investigation of the matter. 

( 9 )  This Program and all action taken under it shall be governed by 
the laws of the State of New York. 

IV. Annual Ceiling. In respect to each year under the Program, the 
BCC shall, pursuant to authority delegated by the Board, establish a 
ceiling on the aggregate dollar amount that can be awarded hereunder. With 
respect to bonuses granted in a particular year under the Program, the sum 
of: 

(1) the aggregate amount of bonuses in cash, and 

(2) the aggregate maximum settlement value of bonuses in any form 
of bonus unit shall not exceed such ceiling. 

The BCC may revise the ceiling as it deems appropriate. 

V. Right to Grant Awards; Reserved Powers. The Board is the ultimate 
granting authority for this Program, with the power to select eligible 
employees for participation in this Program and to make all decisions 
concerning the grant or amendment of awards. The Board may delegate such 
authority in whole or in part to a committee which, except in the case of 
the BCC, need not be a committee of the Board. 

VI. Term. The term of this Program begins on November 1, 1993 and 
shall continue until terminated by the Board. 

1 1  Bonuses Grantable. A bonus is grantable in respect of any year 
to any eligible employee during such year if, should it be granted, the 
aggregate amount of the bonuses granted in respect of that year will not 
exceed the ceiling established from time to time by the BCC. In this 
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connection, each bonus granted ceases to be effectively granted to the 
extent that the grant is annulled. NO award may be granted to a member of 
the BCC. 

VIII. Form of Bonus. Subject to Section 111(4), a grantable bonus can 
be granted to any eligible employee in respect of any year either wholly in 
cash, bonus units, or other consideration, or partly in two or more such 
forms. 

IX. Settlement of Bonuses. Each grant shall specify the time and 
method of settlement as determined by the granting authority, provided that 
no such determination shall authorize settlement to be made later than the 
tenth anniversary of the grantee's date of termination. Each grant, any 
portion of which is granted in bonus units, shall specify as the regular 
method of settlement for that portion a settlement date, which may be 
accelerated to an earlier time as specified by the grant, provided, 
however, whether or not the settlement date has been accelerated, payment 
of cash to the grantee to complete such settlement may be postponed, by the 
grant, so long as such payment is not postponed beyond the tenth 
anniversary of the grantee's date of termination. The granting authority, 
by amendment of the grant prior to payment or delivery, can modify any 
method of settlement for any bonus or portion thereof, provided that the 
Settlement of any bonus shall be completed by the payment of any cash not 
later than the tenth anniversary of the grantee's date of termination. 

X .  Installments Payable After Death. If any bonus or installment 
thereof is payable after the grantee dies, it shall be payable 

I11 to the grantee's designated beneficiary or, if there is no 
designated beneficiary, to the grantee's personal representative, and 

( 2 )  either in the form specified by the grant or otherwise, as 
may be determined in the individual case by the administrative 
authority. 

XI. Interest Equivalents. With respect to the relevant portion of a 
bonus granted in cash for delivery more than six months after the date of 
grant, there shall be credited to the grantee an amount equivalent to 
interest (which may be compounded) as specified by the grant with respect 
to the period beginning at the date of grant and ending on the date as 
specified by the grant. The rate of interest, if any, credited to the 
grantee shall be determined from time to time by the BCC. 

with respect to the relevant portion of a bonus granted in bonus units 
the payment of cash in settlement of which is postponed more than six 
months after the settlement date, there shall be credited to the grantee an 
amount equivalent to interest (which may be 

compounded) as specified by the grant. The rate of interest, if any, 
credited to the grantee shall be determined from time to time by the BCC. 

Such credits for interest equivalents shall not be included in any 
computation made for purposes of any ceiling established by the BCC 
pursuant to Section IV. 

When a bonus in cash is paid, any interest equivalents so credited on 
the cash shall be paid. When a bonus in units is paid, any interest 
equivalents so credited on the units shall be paid. 

XII. Annulment of Grant. The grant of any bonus or portion thereof is 
provisional until cash or other consideration is paid in settlement 
thereof, except to the extent the granting authority shall have declared 
the bonus to be vested and nonforfeitable. If, while the grant is 
provisional, 

(1) the grantee terminates but does not terminate normally, or 

( 2 )  the grantee is determined to have engaged in detrimental 
activity, the grant shall be annulled as of the time of termination, 
Or the date such activity is determined to be detrimental, as the case 
may be. 

XIII. Amendments to this Program. The Board can from time to time 
amend or terminate this Program, or any provision hereof. An amendment of 
this Program shall, unless the amendment provides otherwise, be effective 
for all outstanding awards. 

XIV. Amendments to Awards. The granting authority may amend any 
outstanding award under this Program to incorporate any terms that could 
then be incorporated in a new award under this Program. 

XV. Withholding Taxes. The Corporation shall have the right to 
deduct from any cash payment made under this Program any federal, State or 
local income or other taxes required by law to be withheld with respect to 
such payment. In the case of a payment under this Program other than cash, 
the grantee will pay to the Corporation such amount of cash as may be 
requested by the Corporation for purpose of satisfying any liability for 
such withholding taxes. 

XVI. Grant of Awards to hnployees Who Are Foreign Nationals. Without 
amending this Program, but subject to the limitations specified in Section 
111(4), the granting authority can grant or amend, and the administrative 
authority can administer, annul, or terminate, awards to eligible employees 
who are foreign nationals on such terms and conditions different from those 
specified in this Program as may in its judgment be necessary or desirable 
to foster and promote achievement of the purposes of this Program. 
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EXHIBIT 12 

EXXON MOBIL CORPORATION 

COMPUTATION OF RATIO OF EARNINGS TO FIXED CHARGES 

Year Ended December 31, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1999 1998 1997 1996 1995 
- . - - . - - - - - - - - - - - - - - - 

(millions of dollars) 
cs> <C> cc, cc. <C> <C> 
Income before cumulative effect of 
accounting changes . . . . . . . . . . . . . . .  $ 7.910 $ 8,144 $11.732 $10.474 $ 8,846 
Excess/ishortfall) of dividends 
Over earnings of affiliates owned 
less than 50 percent accounted 
for by the equity method.. . . . . . . . 300 164 (64) 186 (26) 

Provision for income taxes(1). . . . . 3,632 4.390 8,140 8,201 6,572 
Capitalized interest.. . . . . . . .  . . . . . (423) (400) (448) (4.57) (465) 
Minority interests in earnings of 
consolidated subsidiaries . . . . . . . .  139 261 523 500 392 

- - - - - - -  ..----- ..----- - - - - - - -  - - - - - - -  
11.558 12,559 19,883 18,894 15,319 
.....-. .------ - - - - - - -  -----.- -- - - - - -  

Fixed Charges : ill 
Interest expense--borrowings . . . . .  826 769 811 944 . 1,096 
Capitalized interest.. . . . . . . . . . . . 606 564 595 598 580 
Rental expense representative of 
interestfactor . . . . . . . . . . . . . . . . .  617 795 818 819 780 
Dividends on preferred stock . . . . .  8 6 5 4 4 

.---... - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  
2,057 2,134 2,229 2,365 2,460 

.....-. - - - - - - -  - - - - - - -  - - - - - - -  - - - - - - -  
Total adjusted earnings available 
for payment of fixed charges . . . . .  $13,615 $14,693 $22.112 $21,259 $17,779 

------- ------- ------- ------- ------- ------- ------- ------- ======= 
Number of times fixed charges are 
earned . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.6 6.9 9.9 9.0 7.2 
</TRBLE> 
- - - - - - - - - - - - - - - - -------.......------- 
Note : 
ill The provision for incane taxes and the fixed charges include Exxon Mobil 

Corporation's share of 50 percent owned companies and majority owned 
subsidiaries that are not consolidated. 
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MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND RESULTS OF 
OPERATIONS 

million related to settlement of prior years' tax disputes. Excluding special 
items, expenses were $58 million lower reflecting lower tax-related charges. 

REVIEW OF 1998 RESULTS 

Earnings excluding special items were $8.806 million. down $2.779 million or 24 
percent from 1997. Net income was $8.074 million, down $3,658 million from 
$11.732 million in 1997. The decline was driven by weaker crude oil prices, that 
On average were over $6 per barrel or 33 percent lower than 1997. Average 1998 
crude oil prices were at their lowest level in over twenty years. Earnings were 
also adversely affected by lower natural gas prices, weaker chemicals margins 
and depressed copper and coal prices. However, downstream operations achieved 
their second highest level of earnings ever in 1998, partly offsetting the 
weakness seen in the other operating segments. Additionally, results in 1998 
included $732 million of net special charges for the write-down of upstream 
properties, the impact of lower prices on inventories, the unfavorable impact of 
an accounting change, non-merger related restructuring provisions and 
implementation costs and other net charges, partially offset by the benefit 
resulting from the settlement of prior years' tax disputes. In 1997, results 
included $147 million of net credits for special items. Of these. $190 million 
were the result of foreign exchange impacts on deferred income tax liabilities. 
$181 million were for gains on asset sales and $115 million were U.S. tax 
related. These items were partly offset by various other special charges, mainly 
restructuring provisions and Mobil-BP alliance implementation costs. Revenue for 
1998 totaled $170 billion, down 16 percent from 1997, and the cost of crude and 
product purchases declined 26 percent. 

The combined total of operating costs (including operating, selling, general. 
administrative, exploration, depreciation and depletion expenses from the 
consolidated statement of income and WrxonMobil's share of similar costs for 
equity companies) in 1998 was $44.7 billion. down $1.5 billion from 1997. Lower 
operating costs resulted primarily from a stronger U.S. dollar, reduced energy 
Costs and the de-consolidation of majority owned power companies in Hong Kong 
and China. Excluding these effects, ExxonMobil's operating efficiencies 
continued to offset the impact of inflation and new business activity growth. 
Interest expense in 1998 declined $295 million to $568 million, principally due 
to the deconsolidation of power companies mentioned above and favorable foreign 
exchange effects. 

During the fourth quarter of 1998, ExxonMobil de-consolidated the majority 
owned power companies in Hong Kong and China retroactive to January 1. 1998. 
Although ExxonMobil's 1998 net income was not affected by the de-consolidation, 
there were several impacts to the 1998 balance sheet (see note 9). These power 
companies are now accounted for as equity companies, since the minority 
shareholder in these companies has sibstintivi participating management rights. 
These riqhts include the minority shareholder's approval of o~eratinq policies. 
expense budgets, financing and investment plans and management compeisHtion and 
succession plans. 

Exploration and Production 

Exploration and production earnings of $3,352 million declined substantially 
from 1997 reflecting crude prices that on average were over $6 per barrel lower 
than 1997. Lower U.S. and international natural gas prices also adversely 
affected earnings. Liquids production was 2,502 lcbd compared with 2,527 kbd in 
1997. Lower production was mainly due to the fourth quarter Longford plant 
outage in Australia, limitations on production in Nigeria, along with natural 
field declines in mature areas. Partly offsetting these effects were increased 
Canadian heavy oil production, increased production from new developments in the 
North Sea. West Africa, Eastern Canada, Azerbaijan and Kazakhstan, and increased 
Malaysian output. Natural gas production of 10,617 mcfd was down 277 mcfd from 
1997, mainly reflecting lower Indonesian volumes. Earnings from U.S. exploration 
and production were $1,035 million, down $1,259 million, after excluding special 
charges of $185 million from 1998 and $37 million of special credits from 1997. 
Outside the U.S., exploration and production earnings were $2,678 million, down 
$1,669 million, after excluding $176 million of special charges from 1998 and 
$227 million of credits from 1997. 

Refining and Marketing 

Refining and marketing earnings increased $386 million to $3,474 million. 
Downstream industry margins in 1998 were generally higher than 1997. European 
refining margins were stronger, but margins in the U.S. and Asia-Pacific were 
weaker. Marketing margins improved in most geographic areas, particularly in the 
U.K. Petroleum product sales of 8,873 kbd were up from 1997 despite the impact 
of weaker economic conditions in Asia-Pacific. Refinery throughput was 6,093 kbd 
compared with 6,234 kbd in 1997. In the U.S., refining and marketing earnings 
were $1,191 million, up $36 million from 1997, after excluding $8 million of 
special credits in 1998 and $20 million of charges in 1997. Refining and 
marketing operations outside the U.S. earned $2.687 million, an increase of $467 
million, after excluding $412 million of special charges in 1998 and $267 
million of charges in 1997. 

Chemicals 

Earnings from chemicals operations totaled $1.394 million. down $377 million or 
21 percent from 1997. Chemicals margins declined during the year as the result 
of weaker industry commodity prices. Chemical prime product sales of 23,628 
thousand metric tons were down slightly from 1997 as higher sales in North 
America and Europe were offset by lower demand in 
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Asia-Pacific markets. Earnings in 1998 included $9 million of special charges 
while 1997 results included $53 million of special credits. 

Other Operations 
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Earnings from other operating segments totaled $384 million, a decrease of $50 
million from 1997, reflecting significantly lower copper prices, as well as 
lower international coal prices. The effect of lower prices was partly offset by 
record copper and coal production, lower operating expenses and favorable 
foreign exchange effects. 

Corporate and Financing 

Corporate and financing expenses were $460 million, $6 million lower than 1997. 
After excluding $112 million of net special credits from 1998 and $117 million 
from 1997, expenses decreased $11 million. 

MERGER OF EXXON CORPORATION RND MOBIL CORPORATION 

On November 30, 1999, a wholly-owned subsidiary of Exxon Corporation (Exxon) 
merged with Mobil Corporation (Mobil) so that Mobil became a wholly-owned 
subsidiary of Exxon (the "Mergern). At the same time, Exxon changed its name to 
Exxon Mobil Corporation IExxonMobil). Under the terms of the agreement. 
approximately 1.0 billion shares of ExxonMobil common stock were issued in 
exchange for all the outstanding shares of Mobil comon stock based upon an 
exchange ratio of 1.32015. Following the exchange, former shareholders of Exxon 
owned approximately 70 percent of the corporation, while former Mobil 
shareholders owned approximately 30 percent of the corporation. Each outstanding 
share of Mobil preferred stock was converted into one share of a new class of 
ExxonMobil preferred stock. 

As a result of the Merqer, the accounts of certain refininq, marketinq and 
chemicals operations join;ly controlled by the combining companies have been 
included in the consolidated financial statements. These overations were 
previously accounted for by Exxon and Mobil as separate companies using the 
equity method of accounting. 

The Merger was accounted for as a pooling of interests. Accordingly, the 
consolidated financial statements give retroactive effect to the merger, with 
all periods presented as if Exxon and Mobil had always been combined. 

In association with the merger between Exxon and Mobil, $625 million pretax 
($469 million after-tax) of costs were recorded as merger related expenses. 
Charges included separation expenses related to workforce reductions 
(approximately 1,750 employees at year-end 1999) and merger closing costs. The 
reserve balance at year-end 1999 of approximately $330 million is expected to be 
expended in 2000. Merger related expenses are expected to grow to approximately 
$2.5 billion on a ~mulative basis by 2002. Pre-tax operating synergies 
associated with the Merger, including cost savings and efficiency gains, are 
expected to reach $3.8 billion per year by 2002. 

Certain property - -  primarily refining, marketing, pipeline and natural gas 
distribution assets - -  must be divested as a condition of the regulatory 
approval of the Merger by the u.S. Federal Trade Commission and the European 
Commission. These assets, with a carrying value of approximately $3 billion, are 
expected to be sold in the year 2000. Before tax proceeds for these assets are 
expected to be in the range of $4 to $5 billion and should be received in 2000. 
The properties have historically earned approximately $200 million per year. 

REORGANIZATION COSTS 

In the flrst quarter of 1999 the corporation recorded a $120 million after-tax 
charge for the reorganization of Japanese refining and marketing operations in 
its wholly-owned Esso Sekiyu K.K. and 50.1 percent owned General Sekiyu K.K. 
affiliates. The reorganization resulted in the reduction of approximately 700 
administrative, financial, logistics and marketing service employee positions. 
The Japanese affiliates recorded a combined charge of $216 million (before tax) 
to selling, general and administrative expenses for the employee related costs. 
Substantially all cash expenditures anticipated in the restructuring provision 
have been paid as of the end of 1999. General Sekiyu also recorded a $211 
million (before tax) charge to depreciation and depletion for the write-off of 
costs asscclated with the cancellation of a power plant project at the Kawasaki 
terminal. Manpower reduction savings associated with this reorganization are 
anticipated to reach $50 million per year after tax in 2000. 

AS indicated in note 5, during 1998 Mobil implemented reorganization programs 
in Australia, New Zealand and Latin America to integrate regional fuels and 
lubes operations. In Europe Mobil completed the implementation of the downstream 
alliance with BP. In 1997, Mobil and BP announced that the European downstream 
alliance would implement a major reorganization of its lubricant base oil 
refining business. Also in 1997, Mobil commenced two major cost savings 
initiatives in Asia-Pacific: one in Japan in response to the deregulated 
business environment and the other in Australia. After-tax costs for programs 
initiated in 1998 were $41 million and for the 1997 programs were $189 million. 
Benefits associated with these undertakings are estimated at $140 million per 
year after tax and should be realized by the end of 2000. 

The following table summarizes the activity in the reorganization reserve. 
The 1997 opening balance represents accruals for provisions taken in prior 
years. 

Opening Balance at 
Balance Additions Deductions Year End 

. . - . . . . - - - - - . . . . ~~~- -~~~~-~~~~. . . . .~~~- -~~~~. . .~~- - -~- - - - -~- - - -~- - - - - - - - - - - -~~- - - - - - - -  

(millions of dollars) 

MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND RESULTS OF 
OPERATIONS 

CAPITAL AND EXPLORATION EXPENDITURES 

Capital and exploration expenditures in 1999 were $13.3 billion, down from $15.5 
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billion in 1998, reflecting timing of major project expenditures and reduced 
activity levels resulting from the low-price environment in early 1999. 

Exploration and production spending was down 16 percent to $8.4 billion in 
1999. from $10.0 billion in 1998. primarily reflecting the completion of several 
major projects in the North Sea, a smaller program in the U.S. in 1999 and lower 
exploration expenses. Capital investments in refining and marketing totaled $2.4 
billion in 1999. down $0.6 billion from 1998, primarily due to lower spending in 
the retail businesses. Chemicals capital expenditures were $2.2 billion in 1999. 
up from $2.1 billion in 1998, reflecting higher investments for plant capacity 
in Asia-Pacific. Saudi Arabia and the Gulf Coast. 

Capital and exploration expenditures in the u.s. totaled $3.4 billion in 
1999. a decrease of $0.8 billion from 1998, reflecting lower spending in both 
exploration and production and refining and marketing. Spending outside the U.S. 
Of $9.9 billion in 1999 compared with $11.3 billion in 1998, reflecting lower 
expenditures in both exploration and production and refining and marketing, 
slightly offset by higher spending in chemicals. 

Firm commitments related to capital projects totaled approximately $4.6 
billion at the end of 1999, compared with $7.4 billion at year-end 1998. The 
largest single commitment in 1999 was $2.1 billion associated with the 
development of natural gas resources in Malaysia. The corporation expects to 
fund the majority of these commitments through internally generated funds. 

MARKET RISKS, INFLATION AND OTHER UNCERTAIhTIES 

In the past, crude, product and chemical prices have fluctuated widely in 
response to changing market forces. The impacts of these price fluctuations on 
earnings from exploration and production operations, refining and marketing 
operations and chemical operations have been varied, tending at times to be 
offsetting. 

The markets for crude oil and natural gas have a history of significant price 
volatility. Although prices will occasionally drop precipitously, industry 
prices over the long term will continue to be driven by market supply and demand 
fundamentals. Accordingly, the corporation tests the viability of its oil and 
gas operations based on long-term price projections. The corporation's 
assessment is that its operations will continue to be successful in a variety of 
market conditions. This is the outcome of disciplined investment and asset 
management programs. 

Investment opportunities are tested against a variety of market conditions. 
including low price scenarios. As a result, investments that would succeed only 
in highly favorable price environments are screened out of the investment plan. 
In addition, the corporation has had an aggressive asset management program in 
which under-performing assets are either improved to acceptable levels or 
divested. The asset management program involves a disciplined, regular review to 
ensure that all assets are contributing to the corporation's strategic and 
financial objectives. The result has been the creation of a very efficient 
capital base. In 1999, no oil or gas assets required adjustments for impairment. 

Risk Management 

The corporation's size, geographic diversity and the complementary nature of the 
upstream, downstream and chemicals businesses mitigate the corporation's risk 
from changes in interest rates, currency rates and commodity prices. AS a 
result, the corporation makes limited use of derivatives to hedge exposures 
arising from existing transactions. Pre-merger, Mobil managed these exposures 
using defined benchmarks for hedging to achieve a desired risk profile for the 
environment in which Mobil operated and financed its assets. The contract 
positions related to these pre-merger activities are being phased down as such 
contracts are settled or mature. 

Interest rate, foreign exchange rate and commodity price exposures from the 
contracts undertaken in accordance with the corporation's policies have not been 
significant. Derivative instruments are not held for trading purposes nor do 
they have leveraged features. 

Debt-Related Instruments 

The corporation is exposed to changes in interest rates, primarily as a result 
of its short-term and long-term debt with both fixed and floating interest 
rates. The corporation makes limited use of interest rate swap agreements to 
adjust the ratio of fixed and floating rates in the debt portfolio. The impact 
of a 100 basis point change in interest rates affecting the corporation's debt 
would not be material to earnings, cash flow or fair value. Pre-merger. Mobil's 
benchmark for interest rate risk was l o o  percent floating rate. Mobil's 
benchmark was also to fully hedge exposures to foreign currency rate risk 
resulting from debt instruments denominated in a currency other than the 
functional currency of the borrower or lender. 

Foreign Currency Exchange Rate Instruments 

The corporation conducts business in many foreign currencies and is subject to 
foreign currency exchange rate risk on cash flows related to sales, expenses, 
financing and investment transactions. The impacts of fluctuations in foreign 
currency exchange rates on ExxonMobil's geographically diverse operations are 
varied and often offsetting in amount. The corporation makes limited use of 
currency exchange contracts to reduce the risk of adverse foreign currency 
movements related to certain foreign currency debt obligations. Under the former 
Mobil policy, the benchmark used by Mobil was to fully hedge identified net 
exposures to foreign currency exchange rate risk resulting from transactions in 
currencies that were not the functional currency of the affected affiliate. 
Aggregate foreign exchange transaction gains and losses included in net income 
are discussed in note 6 to the consolidated financial statements. 

cmodity Instruments 

The corporation makes limited use of commodity forwards, swaps and futures 
contracts of short duration to mitigate the risk of unfavorable price movements 
on certain crude, natural gas and petroleum product purchases and sales. Prior 
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to the merger. Mobil's benchmark for hydrocarbon sales and purchases was 
prevailing market price. Mobil used futures, forwards, swaps and options to 
achieve this benchmark. 

Inflation and Other Uncertainties 

The general rate of inflation in most major countries of operation has been 
relatively low in recent years, and the associated impact on operating costs has 
been countered by cost reductions from efficiency and productivity improvements. 

The operations and earnings of the corporation and its affiliates throughout 
the world have been, and may in the future be, affected from time to time in 
varying degree by political developments and laws and regulations, such as 
forced divestiture of assets; restrictions on production, imports and exports; 
price controls; tax increases and retroactive tax claims; expropriation of 
property; cancellation of contract rights and environmental regulations. Both 
the likelihood of such occurrences and their overall effect upon the corporation 
vary greatly from country to country and are not predictable. 

RECENTLY ISSUED STATEMENTS OF FINANCIAL ACCOUNTING STANDRRDS 

In June 1998, the Financial Accounting Standards Board released Statement No. 
133, 'Accounting for Derivative Instruments and Hedging Activities Information." 
As amended by Statement No. 137 issued in June 1999, this statement. which must 
be adopted beginning no later than January 1, 2001 for calendar year companies 
such as the corporation, establishes accounting and reporting standards for 
derivative instruments. The statement requires that an entity recognize all 
derivatives as either assets or liabilities in the financial statements and 
measure those instruments at fair value, and it defines the accounting for 
changes in the fair value of the derivatives depending on the intended use of 
the derivative. Adoption of this statement is not expected to have a material 
effect upon the corporation's operations or financial condition. 

SITE RESTORATION AND OTHER ENVIRONMENTAL COSTS 

Over the years the corporation has accrued provisions for estimated site 
restoration costs to be incurred at the end of the operating life of certain of 
its facilities and properties. In addition, the corporation accrues provisions 
for environmental liabilities in the many countries in which it does business 
when it is probable that obligations have been incurred and the amounts can be 
reasonably estimated. This policy applies to assets or businesses currently 
owned or previously disposed. The corporation has accrued provisions for 
probable environmental remediation obligations at various sites, including 
multi-party sites where ExxonMobil has been identified as one of the potentially 
responsible parties by the U.S. Environmental Protection Agency. The involvement 
of other financially responsible companies at these multi-party sites mitigates 
ExxonMobil's actual joint and several liability exposure. At present, no 
individual site is expected to have losses material to ExxonMobil's operations. 
financial condition or liquidity. 

Charges made against income for site restoration and environmental 
liabilities were $219 million in 1999, $240 million in 1998 and $190 million in 
1997. At the end of 1999, accumulated site restoration and environmental 
provisions, after reduction for amounts paid, amounted to $3.7 billion. 
ExxonMobil believes that any cost in excess of the amounts already provided for 
in the financial statements would not have a materially adverse effect upon the 
corporation's operations, financial condition or liquidity. 

In 1999, the corporation spent $2,052 million (of which $650 million were 
capital expenditures) on environmental conservation projects and expenses 
worldwide, mostly dealing with air and water conservation. Total expenditures 
for such activities are expected to be about $2 billion in both 2000 and 2001 
(with capital expenditures representing about 25 percent of the total). 

TAXES 

Income, excise and. all other taxes and duties totaled $61.5 billion in 1999. an 
increase of $1.6 billion or 3 percent from 1998. Income tax expense, both 
current and deferred, was $3.2 billion compared to $3.9 billion in 1998, 
reflecting lower pre-tax income in 1999, the impact of lower foreign tax rates 
and favorable resolution of tax-related issues. The effective tax rate was 31.8 
percent in 1999 versus 35.2 percent in 1998. Excise and all other taxes and 
duties increased $2.3 billion to $58.3 billion, reflecting higher prices. 

Income, excise and all other taxes and duties totaled $59.9 billion in 1998. 
a decrease of $4.8 billion or 7 percent from 1997. Income tax expense, both 
current and deferred, was $3.9 billion compared to $7.6 billion in 1997, 
reflecting lower pre-tax income in 1998, the impact of lower foreign tax rates 
and favorable resolution of tax-related issues. The effective tax rate was 35.2 
percent in 1998 versus 41.1 percent in 1997. Excise and all other taxes and 
duties declined $1.2 billion to $56.0 billion, reflecting lower prices. 

MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIRL CONDITION AND RESULTS OF 
OPERATIONS 

LIQUIDITY AND CAPITAL RESOURCES 

In 1999, cash provided by operating activities totaled $15.0 billion, down 51.4 
billion from 1998. Major sources of funds were net income of 57.9 billion and 
non-cash provisions of 58.3 billion for depreciation and depletion. 

Cash used in investing activities totaled $11.0 billion, down $1.0 billion 
from 1998 primarily as a result of lower additions to property, plant and 
equipment, partly offset by lower sales of subsidiaries and property, plant and 
equipment. 

Cash used in financing activities was $4.8 billion, down $2.4 billion. 
primarily due to fewer common share purchases. Dividend payments on common 
shares increased from $1.666 per share to $1.687 per share and totaled $5.8 
billion, a payout of 74 percent. Total consolidated debt increased by $2.0 
billion to $19.0 billion. 



Page 65 of 95 

Shareholders' equity increased by $1.3 billion to $63.5 billion. The ratio of 
debt to capital ~ncreased to 22 percent, reflecting higher debt levels. During 
1999. ExxOn purchased 8.3 million shares of its comon stock for the treasury at 
a cost of $648 million. These purchases were used to offset shares issued in 
Conj~nctlon with the company's benefit plans and programs. Purchases were made 
both in the open market and through negotiated transactions. Consistent with 
POOling of interest accounting requirements, these repurchases were suspended 
effective with the close of the ExxonMobil merger on November 30. 1999. 
Previously, as a consequence of the then proposed merger of Exxon and Mobil 
announced on December 1, 1998, both companies' repurchase programs to reduce the 
number of shares outstanding were discontinued. 

In 1998, cash provided by operating activities totaled $16.4 billion, down 
$5.0 billion from 1997. Major sources of funds were net income of $8.1 billion 
and non-cash provisions of $8.4 billion for depreciation and depletion. 

Cash used in investing activities in 1998 totaled $12.0 billion, up $1.1 
billion from 1997 primarily as a result of higher additions to property, plant 
and equipment and lower sales of subsidiaries and property, plant and equipment. 

Cash used in financing activities was $7.1 billion in 1998. Dividend payments 
on common shares increased from $1.619 per share to $1.666 per share and totaled 
$5.8 billion, a payout of 72 percent. Total consolidated debt was essentially 
unchanged from 1997, reflecting the de-consolidation of majority owned companies 
in Hong Kong and China discussed in note 9 to the consolidated financial 
statements, offset by increased borrowing. 

Shareholders' equity decreased by $1.0 billion to $62.1 billion. The ratio of 
debt to capital increased from 20.3 percent to 20.6 percent. During 1998. Exxon 
and Mobil purchased a combined 53.1 million shares of their comon stock at a 
Cost Of $3.5 billion. These purchases reflect both Exxon's increased share 
repurchases announced in the first quarter of 1997 and Mobil's increased share 
repurchases announced in the third quarter of 1998, as well as purchases to 
offset shares issued in conjunction with the company's benefit plans and 
programs. Purchases were made in both the open market and through negotiated 
transactions. As a consequence of the then proposed merger of Exxon and Mobil 
announced on December 1, 1998, both companies' repurchase programs to reduce the 
number of shares outstanding were discontinued. 

Although the corporation issues long-term debt from time to time and 
maintains a revolving commercial paper program, internally generated funds cover 
the majority of its financial requirements. 

As discussed in note 15 to the consolidated financial statements, the 
Corporation's financial derivative activities are limited to simple risk 
management strategies. The corporation does not trade in financial derivatives 
nor does it use financial derivatives with leverased features. The comoration 
maintains a system of controls that includes a policy covering the 
authorization, reportins, and monitorins of derivative activitv. The 
corporation's derivative activities pose no material credit or market risks to 
ExxonMobil's operations, financial condition or liquidity. 

Litigation and Other Contingencies 

AS discussed in note 19 to the consolidated financial statements, a number of 
lawsuits, including class actions, were brought in various courts against the 
corporation and certain of its subsidiaries relating to the accidental release 
of crude oil from the tanker Exxon Valdez in 1989. Essentially all of these 
lawsuits have now been resolved or are subject to appeal. 

On September 24, 1996, the United States District Court for the District of 
Alaska entered a judgment in the amount of $5.058 billion in the Exxon Valdez 
civil trial that began in May 1994. The District Court awarded approximately 
$19.6 million in compensatory damages to fisher plaintiffs. $38 million in 
prejudgment interest on the compensatory damages and $5 billion in punitive 
damages to a class composed of all persons and entities who asserted claims for 
punitive damages from the corporation as a result of the Exxon Valdez grounding. 
The District Court also ordered that these awards shall bear interest from and 
after entry of the judgment. The District Court stayed execution on the judgment 
pending appeal based on a $6.75 billion letter of credit posted by the 
corporation. The corporation has appealed the judgment. The corporation has also 
appealed the District Court's denial of its renewed motion for a new trial. The 
United States Court of Appeals for the Ninth Circuit heard oral arguments on the 
appeals on May 3, 1999. ExxonMobil continues to believe that the punitive 
damages in this case are unwarranted and that the judgment should be set aside 
or substantially reduced by the appellate courts. The ultimate cost to 
ExxonMObil from the lawsuits arising from the Exxon Valdez grounding is not 
possible to predict and may not be resolved for a number of years. 

The U.S. Tax Court has decided the issue with respect to the pricing of crude 
oil purchased from Saudi Arabia for the years 1979-1981 in favor of the 
corporation. This decision is subject to 

appeal. Certain other issues for the years 1979-1988 remain pending before the 
Tax Court. Ultimate resolution of these issues and several other tax and legal 
issues, notably final resolution of the gas lifting imbalance in the ComOn Area 
(along the Gemn/Dutch border), is not expected to have a materially adverse 
effect upon the corporation's operations, financial condition or liquidity. 

There are no events or uncertainties known to management beyond those already 
included in reported financial information that would indicate a material change 
in future operating results or financial condition. 

THE EURO 

On January 1. 1999, eleven European countries established fixed conversion rates 
between their existing sovereign currencies ("legacy currencies") and adopted 
the euro as their comon legal currency. The euro and the legacy currencies are 
each legal tender for transactions now. Beginning January 1. 2002, the 
participating countries will issue euro-denominated bills and coins. By July 1. 
2002 each country will withdraw its sovereign currency and transactions 
thereafter will be conducted solely in euros. Based on work to date, the 
conversion to the euro is not expected to have a material effect on the 
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corporation's operations, financial condition or liquidity. 

YERR 2000 ISSUE 

The Year 2000 issue resulted from computer programs being written using two 
digits rather than four to define a specific year, leading to the potential for 
problems during transition to the year 2000. ExxonMobil's preparation work for 
the Year 2000 rollover spanned several years. The scope of this work encompassed 
business information'systems, infrastructure and technical and field systems. 
including systems utilizing embedded technology, such as micro-controllers. 
ExxonMobil completed preparation work in 1999, and the rollover occurred with no 
significant events or operational impacts. The total cost to the corporation of 
achieving Year 2000 compliant systems was approximately $410 million pre-tax. 
primarily over the 1997-1999 timeframe. Total expenditures in 1999 were 
approximately $120 million pre-tax. 

FORWARD-LOOKING STATEMENTS 

Statements in this discussion regarding expectations, plans and future events or 
conditions are foward-looking statements. Actual future results, including 
Synergy benefits from the merger; asset divestment proceeds; financing sources; 
the resolution of contingencies; the effect of changes in prices, interest rates 
and other market conditions; and environmental and capital expenditures could 
differ materially depending on a number of factors. These factors include 
management's ability to implement merger plans successfully and on schedule; the 
Outcome of commercial negotiations; and other factors discussed above and in 
Item 1 of ExxonMobi18s most recent annual report on Form 10-K. 

REPORT OF INDEPENDENT ACCOUNTAXTS 

ILOGOI Pricewaterhousecoopers LLP 

Dallas, Texas 
February 23. 2000 

To the Shareholders of Exxon Mobil Corporation 

In our opinion, based on our audits and the report of other auditors, the 
consolidated financial statements appearing on pages F14 through F32 present 
fairly, in all material respects, the financial position of Exxon Mobil 
Corporation and its subsidiary companies at December 31, 1999 and 1998, and the 
results of their operations and their cash flows for each of the three years in 
the period ended December 31, 1999, in conformity with accounting principles 
generally accepted in the United States. These financial statements are the 
responsibility of the corporation's management; our responsibility is to express 
an opinion on these financial statements based on our audits. The consolidated 
financial statements give retroactive effect to the merger of Mobil Corporation 
on November 30, 1999 in a transaction accounted for as a ~oolins of interests. 
as described in note 3 to the consolidated financial statimentsT We did not 
audit the financial statements of Mobil Corporation, which statements reflect 
total assets of $42,754 million at December 31, 1998, and total revenues of 
$53.531 million and $65,906 million for the years ended December 31, 1998 and 
1997, respectively. Those statements were audited by other auditors whose report 
thereon has been furnished to us, and our opinion expressed herein, insofar as 
it relates to the amounts included for Mobil Corporation, is based solely on the 
report of the other auditors. We conducted our audits of these statements in 
accordance with auditing standards generally accepted in the United States. 
which require that we plan and perform the audit to obtain reasonable assurance 
about whether the financial statements are free of material misstatement. Rn 
audit includes examining, on a test basis, evidence supporting the amounts and 
disclosures in the financial statements, assessing the accounting principles 
used and significant estimates made by management, and evaluating the overall 
financial statement presentation. We believe that our audits and the report Of 
the other auditors provide a reasonable basis for the opinion expressed above. 

As discussed in note 2 to the consolidated financial statements, the corporation 
changed its method of accounting for the cost of start-up activities in 1998. 

/s/ PRICEWATERHOUSECOOPERS LLP 

CONSOLIDATED STATEM= OF INCOME 
<TABLE> 
<CAPTION> 

<s> 
Revenue 

Sales and other operating revenue, including excise taxes 
Earnings from equity interests and other revenue 

Total revenue 

Costs and other deductions 
Crude oil and product purchases 
Operating expenses 
Selling, general and administrative expenses 
Depreciation and depletion 
Exploration expenses, including dry holes 
Merger related expenses 
Interest expense 
Excise taxes 
Other taxes and duties 
Income applicable to minority and preferred interests 

Total costs and other deductions 

Income before income taxes 

1999 1998 1997 
-.-----..------..-----....---....-----..-----.-.--- 

(millions of dollars) 
<C> <C> <c> 
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Income taxes 

Income before cumulative effect of accounting change 
Cumulative effect of accounting change 

Net income 

Net income per common share (dollars) 
Before cumulative effect of accounting change 
Cumulative effect of accounting change 

Net income 

Net income per common share - assuming dilution (dollars) 
Before cumulative effect of accounting change $ 2.25 $ 2.30 $ 3.28 
Cumulative effect of accounting change (0.02) 

........................................ 
Net income $ 2.25 $ 2.28 $ 3.28 

The information on pages Fl8 through F32 is an integral part of these 
Statements. 

F14 
c PAGE s 

CONSOLIDATED BALANCE SHEET 
<TABLE> 

csz 
Assets 

Current assets 
Cash and cash equivalents 
Other marketable securities 
Notes and accounts receivable, less estimated doubtful amounts 
Inventories 

Crude oil, products and merchandise 
Materials and supplies 

Prepaid taxes and expenses 

Total current assets 
Investments and advances 
Property, plant and equipment, at cost, less accumulated depreciation and depletion 
Other assets, including intangibles, net 

Total assets 

Liabilities 
Current liabilities 
Notes and loans payable 
Accounts payable and accrued liabilities 
Income taxes payable 

Total current liabilities 
Long-term debt 
Annuity reserves and accrued liabilities 
Deferred income tax liabilities 
Deferred credits 
Equity of minority and preferred shareholders in affiliated companies 

Total liabilities 

Shareholders ' equity 
Class A preferred stock without par value (16.5 million shares authorized) 
Class B preferred stock without par value (0.2 million shares authorized) 
Benefit plan related balances 
Common stock without par value (4.500 million shares authorized) 
Earnings reinvested 
Accumulated other nonowner changes in equity 
Cumulative foreign exchange translation adjustment 
Minimum pension liability adjustment 
Unrealized gains on stock investments 

Common stock held in treasury (533 million shares in 1999 and 711 million shares in 19981 

Total shareholders ' equity 

Total liabilities and shareholders' equity 

Dec. 31 Dec. 31 
1999 1998 

...................................................... 
(millions of dollars) 

ccs <C> 

The information on pages F18 through F32 is an integral part of these 
statements. 

CONSOLIDATED STATEMW OF SHAREHOLDERS' EQUITY 
1999 1998 1997 

.................................................................................... 

Nonowner Nonowner  ono owner 
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Shareholders' Changes in Shareholders' Changes in Shareholders' Changes in 
EsUity Equity Equity Equity Equity Equity 

.................................................................................... 

cs, 
Class A preferred stock outstanding 
at end of year 

Class B preferred stock outstanding 
at end of year 

Benefit plan related balances 
Common stock (see note 13) 

At beginning of year 
Issued 
Other 
Cancellation of common stock held 
in treasury 

(millions of dollars) 
cc> cc, 

At end of year 

Earnings reinvested 
At beginning of year 

Net income for year 
Dividends - comon and preferred shares 
Cancellation of common stock held 
in treasury 

At end of year 

Accumulated other nonowner changes in equity 
At beginning of year 

Foreign exchange translation adjustment 
Minimum pension liability adjustment 
Unrealized gains on stock investments 

At end of year 

Total 

Common stock held in treasury 
At beginning of year (15.831) 

Acquisitions, at cost (976) 
Dispositions 727 
Cancellation, returned to unissued 3,954 

- - - - - - - - 
At end of year $112,126) 

Shareholders' equity at end of year $ 63,466 
- - - - - - - - - - - - - - - - 

Share Activity 

(millions of shares) 
2 

0.2 

4,164 
5 

. . - - - - - 
4,169 

. . . . . - - 

Class A preferred stock 
class a preferred stock 
Common stock 

Issued lsee note 13) 
At beginning of year 

Issued 
Cancelled 

4,169 
4 

(1631 
- - - - - - - 
4,010 

- - - - - - - 

(7111 
(17) 
32 

to unissued 163 
- - . . . . . 

(533) 

At end of year 

Held in treasury lsee note 13) 
At beginning of year 

Acquisitions 
Dispositions 
Cancellation, returned 

At end of year 

- - - - - - - . . . - - - - - - - - - - - 
Comon shares outstanding at end of year 3.477 3,458 3.490 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - 
</TABLE> 
The information on pages F18 through F32 is an integral part of these 
statements. 

CONSOLIDATED STATEMENT OF CASH FLOWS 

<s> 
Cash flows from operating activities 

Net income 
Accruing to ExxonMobil Shareholders 
Accruing to minority and preferred interests 

Adjustments for non-cash transactions 
Depreciation and depletion 
Deferred income tax charges/(credits) 
Annuity and accrued liability provisions 

Dividends received greater than/(less than) equity 

(millions of dollars) 
cc> <C> <C> 

8,304 8,355 8,228 
(1.439) 318 834 

412 12511 420 
In current earnings of equity companies 146 328 7 3 
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Changes in operational working capital, excluding cash and debt 
Reduction/(increase) - Notes and accounts receivable 

- Inventories 
- Prepaid taxes and expenses 

Increase/(reduction) - Accounts and other payables 
All other items - net 

Net cash provided by operating activities 

Cash flows from investing activities 
Additions to property, plant and equipment 
Sales of subsidiaries and property, plant and equipment 
Additional investments and advances 
Sales of investments and collection of advances 
Additions to other marketable securities 
Sales of other marketable securities 

Net cash used in investing activities 

Net cash generation before financing activities 

Cash flows from financing activities 
Additions to long-term debt 
Reductions in long-term debt 
Additions to short-term debt 
Reductions in short-term debt 
AdditionS/(reductions) in debt with less than 90 day maturity 
Cash dividends to ExxonMobil shareholders 
Cash dividends to minority interests 
Changes in minority interests and sales/(purchases) of affiliate stock 
Common stock acquired 
Common stock sold 

Net cash used in financing activities 

Effects of exchange rate changes on cash 

Increase/(decrease) in cash and cash equivalents 
Cash and cash equivalents at beginning of year 

Cash and cash equivalents at end of year 

The information on pages F18 through F32 is an integral part of these 
statements. 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 

The Corporation's principal business is energy, involving the worldwide 
exploration, production, transportation and sale of crude oil and natural gas 
and the manufacture, transportation and sale of petroleum products. The 
corporation is also a major worldwide manufacturer and marketer of 
petrochemicals and participates in coal and minerals mining and electric power 
generation. 

The preparation of financial statements in conformity with generally accepted 
accounting principles requires management to make estimates that affect the 
reported amounts of assets, liabilities, revenues and expenses and the 
disclosure of contingent assets and liabilities. Actual results could differ 
from these estimates. 

The accompanying consolidated financial statements and the supporting and 
supplemental materlal are the responsibility of the management of Exxon Mobil 
Corporation. 

1. Summary of Accounting Policies 

Principles of Consolidation. The consolidated financial statements include the 
accounts of those significant subsidiaries owned directly or indirectly with 
more than 50 percent of the voting rights held by the corporation, and for which 
other shareholders do not possess the right to participate in significant 
management decisions. Amounts representing the corporation's percentage interest 
in the underlying net assets of other significant subsidiaries and less than 
majority owned companies in which a significant equity ownership interest is 
held, are included in "Investments and advances"; the corporation's share of the 
net income of these companies is included in the consolidated statement of 
income caption "Earnings from equity interests and other revenue." 

Investments in other companies, none of which is significant, are generally 
included in "Investments and advances" at cost or less. Dividends from these 
companies are included in income as received. 

Revenue Recognition. Revenues associated with sales of crude oil, natural gas, 
petroleum and chemical products and all other items are recorded when title 
passes to the customer. 

Revenues from the production of natural gas properties in which the 
corporation has an interest with the other producers are recognized on the basis 
of the company's net working interest. Differences between actual production and 
net working interest volumes are not significant. 

Derivative Instruments. As discussed in footnote 15, the corporation makes 
limited use of derivative instruments to hedge its exposures associated with 
interest rates, foreign currency exchange rates and hydrocarbon prices. Gains 
and losses on hedging contracts are recognized concurrent with the recognition 
of the economic impact of the underlying exposures using either the accrual or 
deferral method of accounting. In order to qualify for hedge accounting, the 
derivative instrument must be designated and effective as a hedge. 
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The accrual method is used for interest rate swaps, cross-currency interest 
rate swaps and commodity swaps. Under the accrual method, differentials in the 
swapped amounts are recorded as adjustments of the underlying periodic cash 
flows that are being hedged. If these swaps are terminated, the gains and losses 
are amortized over the original lives of such contracts. The deferral method is 
used for futures exchange contracts, forward contracts and commodity swaps. 
Gains and losses resulting from changes in value of derivative instruments are 
deferred and recognized in the same period as the gains and losses of the items 
being hedged. 

Cash flow from derivative instruments that qualify for hedge accounting is 
included in the same category for cash flow purposes as the item being hedged. 

Inventories. Crude oil, products and merchandise inventories are carried at the 
lower of current market value or cost (generally determined under the last-in, 
first-out method-LIFO). Costs include applicable purchase costs and operating 
expenses but not general and administrative expenses or research and development 
Costs. Inventories of materials and supplies are valued at cost or less. 

Property, Plant and Equipment. Depreciation, depletion and amortization, based 
On cost less estimated salvage value of the asset, are primarily determined 
under either the unit-of-production method or the straight-line method. 
Unit-of-production rates are based on oil, gas and other mineral reserves 
estimated to be recoverable from existing facilities. The straight-line method 
of depreciation is based on estimated asset service life taking obsolescence 
into consideration. 

Maintenance and repairs are expensed as incurred. Major renewals and 
improvements are capitalized and the assets replaced are retired. 

The corporation's exploration and production activities are accounted for 
under the "successful efforts" method. Under this method, costs of productive 
wells and development dry holes, both tangible and intangible, as well as 
productive acreage are capitalized and amortized on the unit-of-production 
method. Costs of that portion of undeveloped acreage likely to be unproductive. 
based largely on historical experience, are amortized over the period of 
exploration. Other exploratory expenditures, including geophysical costs, other 
dry hole costs and annual lease rentals, are expensed as incurred. Exploratory 
wells that find oil and gas in an area requiring a major capital expenditure 
before production could begin are evaluated annually to assure that commercial 
quantities of reserves have been found or that additional exploration work is 
underway or planned. Exploratory well costs not meeting either of these tests 
are charged to expense. 

Oil, gas and other properties held and used by the corporation are reviewed 
for impairment whenever events or changes in circumstances indicate that the 
carrying amounts may not be recoverable. The corporation estimates the future 
undiscounted cash flows of the affected properties to judge the recoverability 
of carrying amounts. In general, analyses are based on proved reserves, except 
in circumstances where it is probable that additional resources will be 
developed and contribute to cash flows in the future. 

Environmental Conservation and Site Restoration Costs. Liabilities for 
environmental conservation are recorded when it is probable that obligations 
have been incurred and the amounts can be reasonably estimated. These 
liabilities are not reduced by possible recoveries from third parties, and 
projected cash expenditures are not discounted. 

Site restoration costs that may be incurred by the corporation at the end of 
the operating life of certain of its facilities and properties are reserved 
ratably over the asset's productive life. 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 

Foreign Currency Translation. The "functional currency" for translating the 
accounts of the majority of refining, marketing and chemical operations outside 
the U.S. is the local currency. Local currency is also used for exploration and 
production operations that are relatively self-contained and integrated within a 
particular country, such as in Canada, the United Kingdom, Norway and 
Continental Europe. The U.S. dollar is used for operations in highly 
inflationary economies, in Singapore which is predominantly export oriented and 
for some exploration and production operations, primarily in Malaysia, 
Indonesia. Nigeria, Equatorial Guinea and the Middle East. For all operations. 
gains or losses on remeasuring foreign currency transactions into functional 
currency are included in income. 

2. Accounting Change 

Effective as of January 1. 1998, the corporation adopted the American Institute 
of Certified Public Accountants' Statement of Position 98-5. "Reporting on the 
Costs of Start-up Activities." This statement requires that costs of start-up 
activities and organizational costs be expensed as incurred. The cumulative 
effect of this accounting change on years prior to 1998 was a charge of $70 
million (net of $70 million income tax effect), or $0.02 per common share. 

3. Merger of Exxon Corporation and Mobil Corporation 

On November 30, 1999, a wholly-owned subsidiary of Exwon Corporation (Exwon) 
merged with Mobil Corporation (Mobil) so that Mobil became a wholly-owned 
subsidiary of Wrxon (the "Merger"). At the same time, Exxon changed its name to 
Exxon Mobil Corporation (ExxonMobil). Under the terms of the agreement, 
approximately 1.0 billion shares of WrxonMobil common stock were issued in 
exchange for all the outstanding shares of Mobil common stock based upon an 
exchange ratio of 1.32015. Following the exchange, former shareholders of Wrxon 
owned approximately 70 percent of the corporation, while former Mobil 
shareholders owned approximately 30 percent of the corporation. Each outstanding 
share of Mobil preferred stock was converted into one share of a new class of 
ExxonMobil preferred stock. 

AS a result of the Merger, the accounts of certain refining, marketing and 
chemicals operations jointly controlled by the combining companies have been 
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included in the consolidated financial statements. These operations were 
Previously accounted for by Exxon and Mobil as separate companies using the 
equity method of accounting. 

The Merger was accounted for as a pooling of interests. Accordingly, the 
consolidated financial statements give retroactive effect to the Merger, with 
all periods presented as if Exxon and Mobil had always been combined. Certain 
reclassifications have been made to conform the presentation of Exxon and Mobil. 

The following table sets forth summary data for the separate companies and 
the combined amounts for perlods prior to the Merger. 

Revenues 
Exxon 
Mobil 
Adjustments (1) 
Eliminations 

ExxonMobil 

Net Income 
Exxon 
Mobil 

ExxonMobil 

Nine Months year 
Ended Ended 

September 30 December 31 
............ ...................... 

1999 1998 1997 
............................................................................ 

(mllllons of dollars) 

(1) Consolidation of activities previously accounted for using the equity method 
of accounting. 

In association with the Merger, $625 million pre-tax ($469 million after-tax) of 
costs were recorded as merger related expenses. Charges included separation 
expenses of approximately $350 million related to workforce reductions 
(approximately 1.750 employees at year-end 1999). plus implementation and merger 
closing costs. The reserve balance, primarily related to severance, at year end 
1999 of approximately $330 million, is expected to be expended in 2000. 

Certain property - -  primarily refining, marketing, pipeline and natural gas 
distribution assets - -  must be divested as a condition of the regulatory 
approval of the Merger by the u.S. Federal Trade Commission and the European 
Commission. These assets, with a carrying value of approximately $3 billion, are 
expected to be sold in the year 2000. The properties have historically earned 
approximately $200 million per year. 

4. Adjustments of Asset Carrying Amounts 

In 1998, as a result of lower worldwide crude oil and petroleum product prices. 
Mobil recorded a charge of $325 million before tax ($270 million after tax) in 
crude oil and product purchases to adjust certain inventories to their market 
value. 

Also in 1998, a charge of $491 million before tax ($387 million after tax) 
was recorded by Mobil to write down certain oil and gas properties to fair 
value, mainly in the U.S., Latin America and Asia-Pacific. These write-downs 
were the result of the reduction of hydrocarbon reserves and governmental 
actions. Of this amount. $352 million was recorded in depreciation and depletion 
with the remainder recorded primarily in operating expenses and exploration 
expenses. 

5. Reorganization costs 

In the first quarter of 1999, the corporation recorded a $120 million after-tax 
charge for the non-merger related reorganization of Japanese refining and 
marketing operations in its wholly-owned Esso Sekiyu K.K. and 50.1 percent owned 
General Sekiyu K.K. affiliates. The reorganization resulted in the reduction of 
approximately 700 administrative, financial, logistics and marketing service 
employee positions. The Japanese affiliates recorded a combined charge of $216 
million (before tax) to selling, general and administrative expenses for the 
employee related costs. Substantially all cash expenditures anticipated in the 
restructuring provi- 

sion have been paid as of the end of 1999. General Sekiyu also recorded a $211 
million (before tax) charge to depreciation and depletion for the write-off of 
costs associated with the cancellation of a power plant project at the Kawasaki 
terminal. 

In 1998, Mobil implemented new reorganization programs in Australia and New 
Zealand and in Latin America to integrate regional fuels and lubes operations. 
These programs resulted in the elimination of approximately 500 positions as 
well as asset write-downs in Australia and New Zealand. A provision of $50 
million ($41 million after tax) was recorded in selling, general and 
administrative expenses and depreciation and depletion for these programs. In 
1998 and 1999, a combination of cash for employee separation benefits and exit 
costs and noncash costs for the closure of facilities essentially depleted the 
reserve. 

Also during 1998. Mobil and BP completed the implementation of their 
alliance, which combined the companies' European operations in the refining and 
marketing of fuels and lubricants. This alliance resulted in the elimination of 
approximately 1,000 positions, the impairment of certain fuels marketing assets 
and the closure of surplus facilities. During 1996, a provision of $184 million 
($145 million after tax), was established primarily for separation costs related 
to workforce reductions, facilities closure costs and asset write-downs. There 
was no amount remaining in the reserve at December 31. 1999, for this program. 
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In 1997, Mobil and BP announced that the alliance would implement a major 

restructuring of its lubricant base oil refining business. This program resulted 
in the elimination of approximately 460 positions and in write-downs and closure 
of certain facilities and was completed by the end of 1999. Reserves were 
recorded in 1997 of about $86 million ($82 million after tax) malnly for 
employee severance costs associated with workforce reductions and for 
write-downs and closure of certain facilities. These costs were recorded in 
earnings from equity interests and selling, general and administrative expenses. 
Cash outlays have been approximately $40 million and non-cash costs about $20 
million. The amounts remaining in the reserve at December 31, 1999, 1998 and 
1997 were $28 million, $35 million and $66 million. respectively. 

Also in 1997, Mobil commenced two major cost savings initiatives in 
Asia-Pacific--one in Japan in response to the deregulated business environment 
and the other in Australia. These programs resulted in the elimination of 
approximately 400 positions and the impairment of certain assets. In 1997. 
reserves were recorded in the amount of $172 million ($107 million after tax) 
primarily for separation costs related to workforce reductions and for closure 
of Certain facilities. The provisions were recorded in selling, general and 
administrative expenses; operating expenses; earnings from equity interests and 
other revenue and depreciation and depletion. At the end of 1999 the reserve was 
essentially depleted. 

The following table summarizes the activity in the reorganization reserve. 
The 1997 opening balance represents accruals for provisions taken in prior 
years. 

Opening Balance at 
Balance Additions Deductions Year End 

- - - - - - - - - . . . . - . .................................................................... 
(millions of dollars) 

6. Miscellaneous Financial Information 

Research and development costs totaled $630 million in 1999, $753 milllon in 
1998 and $763 million in 1997. 

Net income included aggregate foreign exchange transaction losses of $5 
million in 1999, and gains of $20 million in 1998 and $113 million in 1997. 

In 1999, 1998 and 1997, net income included losses of $7 million, $8 million 
and gains of $69 million, respectively, attributable to the combined effects Of 
LIFO inventory accumulations and draw-downs. The aggregate replacement cost of 
inventories was estimated to exceed their LIFO carrying values by $5,898 million 
and $957 million at December 31, 1999 and 1998, respectively. 

7. Cash Flow Information 

The consolidated statement of cash flows provides information about changes in 
cash and cash equivalents. Highly liquid investments with maturities of three 
months or less when acquired are classified as cash equivalents. 

cash payments for interest were: 1999 - $882 million. 1998 - $1.066 million 
and 1997 - $1,149 million. Cash payments for income taxes were: 1999 - $3.805 
million. 1998 - $4,629 million and 1997 - $6,762 million. 

8. Additional Working Capital Data Dec. 31 Dec. 31 
1999 1998 - - . . . . . . . . . . . . . . .......................................................................... 

Notes and accounts receivable (millions of dollars) 
Trade, less reserves of $231 million 
and $234 million $14,605 $10,862 

Other, less reserves of $10 million 
and $13 million 4,550 4,967 

-.---------------------- 

$19,155 $15,829 
........................ ........................ 

Notes and loans payable 
Bank loans $ 2,223 $ 2,051 
Commercial paper 7,231 4,595 
Long-term debt due within one year 407 1,524 
Other 709 314 

-----..--.....---------- 

$10,570 $ 8.484 
........................ ........................ 

Accounts payable and accrued liabilities 
Trade payables $13.524 $10,915 
Obligations to equity companies 608 498 
Accrued taxes other than income taxes 6,005 5,539 
Other 5,355 6,202 

-----.------..-...------ 

$25,492 $23,154 
........................ ........................ 

On December 31, 1999, unused credit lines for short-term financing totaled 
approximately $7.1 billion. Of this total. $4.7 billion support commercial paper 
programs under terms negotiated when drawn. The weighted average interest rate 
on short-term borrowings outstanding at December 31, 1999 and 1998 was 5.6 
percent and 5.1 percent, respectively. 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 

9. Equity Company Information 

The summarized financial information below includes amounts related to certain 
less than majority owned companies and majority owned subsidiaries where 

1 ., . . I L  --.. / A . . - I - :  1-1 /~-~-/3~noo/nnnnn3nrri nn nnnrrr c-.r 
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minority shareholders possess the right to participate in significant management 
decisions (see note 1). These companies are primarily engaged in crude 
prcduction, natural gas marketing and refining operations in North America; 
natural gas production and distribution. refining and marketing operations in 
Europe and crude production in Kazakhstan and the Middle East. Also included are 
several power generation, petrochemical/lubes manufacturing and chemical 
ventures. 

Euon and Mobil each owned 25 percent of certain refining, marketing and 
chemical operations in Japan and accounted for their interests using the equity 
method. As a result of the merger, Euomobil now owns 50 percent of these 
operations. These financial statements reflect the consolidation of these 
operations because the interests not owned by Exxo11Mobil have less than 50 
percent of the votlng rights. 

During the fourth quarter of 1998, Emomobi1 de-consolidated the majority 
owned power companies in Hong KOng and China in response to new accounting 
requirements. These financial statements reflect the de-consolidation of these 
companies retroactive to January 1, 1998. EuronMobil's 1998 net income was not 
affected by the de-consolidation. As of January 1, 1998, these affiliates had 
assets of $4.3 billion and total liabilities oE $3.6 billion, including $2.5 
billion of short-term and long-term debt. 

Equity Company Financial Summary 
- - . . . . - - - - - - - - - - .---......~-~--~~----.~.~---~~--. 

<s> 
Total revenues 

Percent of revenues from companies included in the Exxomobil 
consolidation was 8% in 1997. 7% in 1998, and 8% in 1999 

Income before income taxes 
Less: Related income taxes 

Net income 

Exxomobil ~xxomobi 1 EuronMobll 
Total Share Total Share Total Share 

..................................................................................... 

(millions of dollars) 
<c> <c> <C> <C> cc, <C> 

Current assets $ 21.518 $ 7,739 $ 19.037 $ 6,645 $ 16,628 $ 6.115 
Property, plant and equipment, less accumulated depreciation 44,213 15,509 40,268 15,221 32.799 11,477 
Other long-term assets 4,806 2,106 3,529 1,449 3,685 1,613 

.~-----~.~.~---~..--~.~.----.---~.---...---.----..---------------- 

Total assets $ 70',537 $ 25,354 5 62,834 $ 23,315 $ 53.112 $ 19.205 
.~~---~-...-~--..------------.------------------------------------ 

Short-term debt 
Other current liabilities 
Long-term debt 
Other long-term liabilities 
Advances from shareholders 

Net assets 

10. Investments and Advances Dec. 31 Dec. 31 
1999 1998 

- - - - - - - - - - - - - - . - ........................................................................................................ 
(millions of dollars) 

<s> <c> <c> 
Companies carrled at equity in underlyrng assets 

Investments $9,406 $8.826 
Advances 1,919 2.017 

$11,325 $10.843 
Companies carried at cost or less and stock investments carried at fair value 964 769 

..-----..----..---.- 

$12.289 $11,612 
Long-term receivables and miscellaneous investments at cost or less 2,255 2,303 

Total $14.544 $13,915 

11. Investment in Property, Plant and Equipment Dec. 31. 1999 Dec. 31. 1998 

Cost Net cost Net 
- - - - - - - - - - - - - - - - ..------~~-.-..-------~~..~---~~....--~-~.~---~-~.-~-~.--------.--------------------------------------- 

(millions of dollars) 
cs> 4C> <c> <c> <C> 
Petroleum and natural gas 

Exploration and production $106,067 $ 48,100 $100,969 $ 46.900 
Reflning and marketing 54,772 28,974 54,341 29,412 

Total petroleum and natural gas 
Chemicals 
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Other 

Total 

</TABLE> 

Accumulated depreciation and depletion totaled $95.169 million at the end of 
1999 and $89.884 million at the end of 1998. Interest capitalized in 1999. 1998 
and 1997 was $595 million. $545 million and $595 million, respectively. 

12. Leased Facilities 

At December 31, 1999. the corporation and its consolidated subsidiaries held 
non-cancelable operating charters and leases covering drilling equipment. 
tankers, service 
indicated in the 

Stations 
table. 

and other properties with minimum 
. - 

lease commitments 

Net rental expenditures for 1999, 1998 and 1997 totaled $2,172 million, 
$2,760 million and $2,841 million, respectively, after being reduced by related 
rental income of $317 million, $331 million and $319 million, respectively. 
Minimum rental expenditures totaled $2,311 million in 1999. $2,910 million in 
1998 and $2,994 million in 1997. 

Minimum Related 
commitment rental income 

- - - - - - - - - - - - - - ~~~- -~~~~~.~ . -~~- - - - -~ -~- -~ . . . . .~~ . . . -~~-~~-~~~- - - - - - - - - - - - - - -  

(millions of dollars) 

2000 
2001 
2002 
2003 
2004 
2005 and beyond 

<PAGE> 

NOTES TO CONSOLIDATED FINANCIAL STATEMEWS 

13. Capital 

At the effective time of the merger of Exxon and Mobil, the authorized camnon 
stock Of ExxOnMobil was increased from three billion shares to 4.5 billion 
shares. Under the terms of the merger agreement, approximately 1.0 billion 
shares of ExxonMobil common stock were issued in exchange for all of the 
outstanding shares of Mobil's common stock based upon an exchange ratio of 
1.32015 ExxonMobil shares for each Mobil share. 

In 1997, 642 million shares of Exxon common stock held by Exxon as treasury 
shares were cancelled and returned to the status of authorized but unissued 
shares. Mobil's common stock accounted for as treasury stock was cancelled at 
the effective time of the merger. 

In 1989, Mobil sold 206 thousand shares of a new issue of Series B 
Convertible Preferred Stock to its employee stock ownership plan (Mobil ESOP) 
trust for $3,887.50 per share. Each preferred share was convertible into 100 
shares of Mobil common stock. The proceeds of the issuance were used by Mobil 
for general corporate purposes. In connection with the merger, each outstanding 
share of Mobil's Series B Convertible Preferred Stock was converted into one 
share of ExxonMobll Class B Preferred Stock with similar terms. Each share of 
ExxonMobil ClaSS B Preferred Stock was convertible into 132.015 shares of 
ExxonMobil common stock. Dividends were cumulative and payable in an amount per 
share equal to $300 per annum. In 1999. 1998. and 1997, Mobil Series B 
Convertible Preferred Stock totaling 6 thousand. 6 thousand, and 5 thousand 
shares, respectively, were redeemed. After the merger, 159 thousand shares of 
ExxonMobil Class B Preferred Stock totaling $618 million were converted to 
ExxonMobil common stock. At year-end 1999, no shares of Class B Preferred Stock 
remained outstanding. 

In 1989, Exxon sold 16.3 million shares of a new issue of convertible Class A 
Preferred Stock to its leveraged employee stock ownership plan (Exxon LESOP) 
tmst for $61.50 per share. The proceeds of the issuance were used by Exxon for 
general corporate purposes. If the common share price exceeded $30.75, one share 
of Exxon Class A Preferred Stock was convertible into two shares of common 
stock. If the price was $30.75 or less, one share of preferred stock was 
convertible into common shares having a value of $61.50. Dividends were 
cumulative and payable in an amount per share equal to $4.680 per annum. In 
1999. 1998 and 1997. 1.7 million, 1.4 million and 1.8 million shares of Exxon 
Class A Preferred Stock totaling $105 million, $85 million and $113 million. 
respectively. were converted to common stock. ~t year-end 1999, no shares of 
Class A Preferred Stock remained outstanding. 

In 1989, $1,800 million of benefit plan related balances were recorded as 
debt and as a reduction to shareholders' equity, representing Exxon and Mobil 
guaranteed borrowings by the Mobil ESOP and Exxon LESOP trusts to purchase 
preferred stock. As the debt is repaid and shares are earned by employees, the 
benefit plan related balances are being extinguished. Preferred dividends of $36 
million, $60 million and $69 million were paid during 1999, 1998 and 1997, 
respectively. 

The table below summarizes the earnings per share calculations 

cs> 
Net income per common share 
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........................................... 
Income before cumulative effect of accounting change (millions of dollars) $ 7.910 $ 8.144 5 11.732 

Less: Preferred stock dividends (36) (601 (69) 
....................................... 

Income available to common shares $ 7.874 $ 8,084 $ 11,663 
-------------------------------======== ............................... 

Weighted average number of common shares outstanding (millions of shares) 3,453 3,468 3. 511 

Net income per common share 
Before cumulative effect of accounting change 
Cumulative effect of accounting change 

Net income 

Net income per cormnon share - assuming dilution 
............................................................... 
Income before cumulative effect of accounting change (millions of dollars) $ 7.910 $ 8,144 $ 11,732 

Adjustment for assumed dilution 1 (7) 141 
....................................... 

Income available to common shares $ 7,911 $ 8,137 $ 11,728 
......................................... 

weighted average number of common shares outstanding (millions of shares) 3.453 3.468 3,511 
Plus: Issued on assumed exercise of stock options 4 4 3 9 4 1 
Plus: Assumed conversion of preferred stock 21 2 6 2 9 

....................................... 
weighted average number of common shares outstanding 3,518 3,533 3,581 

....................................... ....................................... 

Net income per common share 
Before cumulative effect of accounting change 
Cumulative effect of accounting change 

Net income 

Dividends paid per c m o n  share 
</TABLE> 

14. Employee Stock Ownership Plans 

In 1989, the W o n  leveraged employee stock ownership plan (Exxon LESOP) trust 
borrowed $1,000 million under the terms of notes guaranteed by Exxon maturing 
between 1990 and 1999. AS further described in note 13. the Exxon LESoP trust 
used the proceeds of the borrowing to purchase shares of Exxon's convertible 
Class A Preferred Stock. The final Exxon LESOP note matured in 1999 with the 
final principal payment of the outstanding debt. All remaining shares of Exxon 
Class A Preferred Stock were converted to WonMobil c m o n  shares. 

In 1989, the Mob11 011 Corporation employee stock ownership plan (Mobil ESOP) 
trust borrowed $800 million under the terms of notes and debentures guaranteed 
by Mobil. As further described in note 13, the trust used the proceeds of the 
borrowing to purchase shares of Mobil's Series B Convertible Preferred Stock 
which upon the Merger were converted into shares of WonMobil Class B Preferred 
Stock with similar terms. By year-end 1999, all outstanding shares of Class B 
Preferred Stock were converted to ExxonMobil common shares. 

Employees eligible to participate in ExxonMobil's Savings Plan may elect to 
participate in the Mobil ESOP. Corporate contributions to the plan and dividends 
are used to make principal and interest payments on the notes and debentures. As 
contributions and dividends are credited, common shares are allocated to 
participants' accounts. As debt service exceeded dividends. ExxonMobil was 
required to fund the excess. The excess for the Mobil ESOP was $19 million, $15 
million and $21 million in 1999. 1998, and 1997 respectively. 

Accounting for the plans follows the principles which were in effect for the 
respective plans when they were established. The amount of compensation expense 
related to the plans and recorded by the corporation during the periods was not 
significant. The Mobil ESOP trust held 165 thousand shares of Mobil Series B 
Convertible Preferred Stock at the end of 1998 and 21.6 million shares of 
ExxonMobil common stock at the end of 1999. The Exxon LESOP trust held 1.7 
million shares of Emon Class A Preferred Stock and 39.2 million shares of Exxon 
c o m n  stock at the end of 1998, and 38.4 million shares of ExxonMobil common 
stock at the end of 1999. 

15. Financial Instruments 

The fair value of financial instruments is determined by reference to various 
market data and other valuation techniques as appropriate. Long-term debt is the 
only category of financial instruments whose fair value differs materially from 
the recorded book value. The estimated fair value of total long-term debt, 
including capitalized lease obligations, at December 31, 1999 and 1998. was $8.9 
billion and $9.7 billion, respectively, as compared to recorded book values of 
$8.4 billion and $8.5 billion. 

The corporation's size, geographic diversity and the complementary nature of 
the upstream, downstream and chemicals businesses mitigate the corporation's 
risk from changes in interest rate, foreign currency rate and commodity prices. 
AS a result, the corporation makes limited use of derivatives to hedge exposures 
arising from existing transactions. Prior to the merger. Mobil managed these 
exposures using defined benchmarks for hedging to achieve a desired risk profile 
for the environment in which Mobil operated and financed its assets. The 
contract positions related to these pre-merger activities are being phased down 
as such contracts are settled or mature. Derivative instruments are not held for 
trading purposes nor do they have leveraged features. In addition, they are 
either purchased or sold over authorized exchanges or with counterparties of 
high credit standing. As a result of the above factors, the corporation's 
exposure to credit risks and market risks from derivative activities is 
negligible. 
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The notional principal amounts of derivative financial instruments at December 
31, are as follows: 

At December 31: 1999 1998 
- - - - . - - - - - - - . . . . ...---.-------- 

(millions of dollars) 

Debt-related instruments $2,111 $4,942 
Nondebt-related foreign currency 
exchange rate instruments 4.245 7,791 

Commodity financial instruments 
requiring cash settlement 1.988 2,623 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 

16. Long-Term Debt 

At December 31. 1999. long-term debt consisted of $7,545 million due in U.S. 
dollars and $857 million representing the U.S. dollar equivalent at year-end 
exchange rates of amounts payable in foreign currencies. These amounts exclude 
that portion of long-term debt, totaling $407 million, which matures within one 
Year and is included in current liabilities. The amounts of long-term debt 
maturing, together with sinking fund payments required, in each of the four 
Years after December 31. 2000. in millions of dollars, are: 2001 - $931, ZOO2 - 
$263. 2003 - $816 and 2004 - $2.260. Certain of the borrowings described may 
from time to time be assigned to other ExxonMobil affiliates. At December 31, 
1999, the corporationrs unused long-term credit lines were not material. 

The total outstanding balance of defeased debt at year-end 1999 was $475 
million. 

Summarized long-term borrowings at year-end 1999 and 1998 were as follows: 

1999 1998 
- - - - - - - - - - - - - - - . ................................................. 

(millions of dollars) 
Exxon Mobil Corporation 
7.45% Guaranteed notes due 2001 $ 246 $ 246 
Guaranteed zero coupon notes due 2004 

- Face value ($1.146) net of 
unamortized discount 671 601 

ExxOn Capital Corporation 
6.0% Guaranteed notes due 2005 
6.125% Guaranteed notes due 2008 

SeaRiver Maritime Financial Holdings. Inc. 
Guaranteed debt se'curities due 2001-2011(1) 122 129 
Guaranteed deferred interest 

debentures due 2012 
- Face value ($771) net of 
unamortized discount 728 653 

Imperial Oil Limited 
8.3% notes due 2001 
Variable rate notes due 2004 (2) 
8.75% notes due 2019 

Mobil Oil Canada, Ltd. 
3.0% Swiss franc debentures due 2003(3) 
5.0% U.S. dollar Eurobonds due 2004(4) 

Mobil Producing Nigeria Unlimited 
8.625% notes due 2001-2006 

Mohil Corporation 
8.625% debentures due 2021 
7.625% debentures due 2033 

Industrial revenue bonds due 2003-203315) 1,429 1,421 
ESOPTrust debentures/notes due 2001-2003 351 321 
other U.S. dollar obligations(6) 1,045 1,040 
Other foreign currency obligations 790 934 
Capitalized lease obligations(71 270 325 

- - - - - - - - - - - - - - - - - -  
Total long-term debt $8.402 $8.532 

------------------ ------------------ 

1. Average effective interest rate of 4.7% in 1999 and 5.5% in 1998. 
2. Average effective interest rate of 5.3% in 1999 and 5.5% in 1998. 
3. Swapped into floating rate U.s.$ debt. 
4. Swapped principally into floating rate debt. 
5. Average effective interest rate of 4.0% in 1999 and 4.1% in 1998. 
6. Average effective interest rate of 7.6% in 1999 and 7.6% in 1998. 
7. Average imputed interest rate of 7.2% in 1999 and 6.7% in 1998. 

17. Incentive Program 

The 1993 Incentive Program provides for grants of stock options, stock 
appreciation rights (SARsl, restricted stock and other forms of award. Awards 
may be granted over a l0-year period to eligible employees of the corporation 
and those affiliates at least 50 percent owned. The number of shares of stock 
which may be awarded each year under the 1993 Incentive Program may not exceed 
seven tenths of one percent (0.7%), of the total number of shares of common 
stock of the corporation outstanding (excluding shares held by the corporation) 
on December 31 of the preceding year. If the total number of shares effectively 
granted in any year is less than the maximum number of shares allowable, the 
balance may be carried over thereafter. Outstanding awards are subject to 
certain forfeiture provisions contained in the program or award instrument. 
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Options and S m s  may be granted at prices not less than 100 percent of market 
value on the date of grant and have a maximum life of 10 years. Most of the 
options and SARs thus far granted first become exercisable after one year of 
continuous employment following the date of grant. 

On the closing of the merger on November 30, 1999, outstanding options and 
SMS granted by Mobil under its 1995 Incentive Compensation and Stock Ownership 
Plan and prior plans were assumed by ExxonMobil and converted into rights to 
acquire ExxonMobil common stock with adjustments to reflect the exchange ratio. 
No further awards may be granted under the former Mobil plans. 

Shares available for granting under the 1993 Incentive Program were 51.894 
thousand at the beginning of 1999 and 35,194 thousand at the end of 1999. At 
December 31. 1998 and 1999, respectively. 946 thousand and 1,077 thousand shares 
of restricted common stock were outstanding. 

Statement of Financial Accounting Standards No. 123, "Accounting for 
Stock-Based Compensation," was implemented in January 1996. As permitted by the 
Standard, ExxonMobil retained its prior method of accounting for stock 
compensation. IE the provisions of statement NO. 123 had been adopted, net 
income and earnings per share (on both a basic and diluted basis) would have 
been reduced by $149 million, or $0.04 per share in 1999; $134 million, or $0.04 
per share in 1998 and $105 million, or $0.03 per share in 1997. For the Euon 
plan, the average fair value of each option granted during 1999, 1998 and 1997 
was $19.70, $12.80 and $11.36, respectively. The fair value was estimated at the 
grant date using an option-pricing model with the following weighted average 
assumptions for 1999, 1998 and 1997, respectively: risk-free interest rates of 
6.2 percent, 4.8 percent and 5.8 percent; expected life of 6 years for all 
years; volatility of 15 percent, 13 percent and 12 percent and a dividend yield 
of 2.1 percent, 2.3 percent and 2.7 percent. For the Mobil plans, the average 
fair value of each Mobil option granted during 1999. 1998, and 1997 was $17.02, 
$13.05 and $11.03, respectively. The fair value was estimated at the grant date 
using an option-pricing model with the following weighted average assumption for 
1999, 1998, and 1997 respectively: risk-free interest rates of 5.2 percent, 5.7 
percent and 6.4 percent; expected life of 5 years for all years; volatility of 
20 percent, 18 percent and 16 percent and a dividend yield of 2.7 percent, 3.2 
percent and 3.4 percent. 

Changes that occurred in options outstanding in 1999, 1998 and 1997 
(including the former Mobil plans) are summarized below (shares in thousands) : 

1999 1998 1997 
............................................................................ 

Avg. Exercise Avg. Exercise Avg. Exercise 
Shares price Shares Price Shares Price 

<s> <C> <c> <c> <c> <c> <C> 
Outstanding at beginning of year 110,609 $42.03 112,341 $36.42 112,544 $31.92 
Granted 22,099 78.00 16,646 65.89 17,197 56.17 
Exercised (11,250) 30.31 (17, 907) 28.65 (16,675) 26.06 
Expired/Canceled (342) 66.18 (471) 55.41 (725) 44.54 

- - - - - - - . . - - - - - . . . . - - - 
Outstanding at end of year 121,116 49.62 110,609 42.03 112,341 36.42 

Exercisable at end of year 87,472 42.16 83,258 36.76 85,510 32.22 
</TABLE> 

The following table summarizes information about stock options outstanding, 
including those from former Mobil plans, at December 31, 1999 (shares in 
thousands) : 

. . - - - - - - - - -  

Exercise Price 
Range 

. - - - - - - - - - -  

cs> 

$25.13-33.07 
39.47-55.42 
58.36-83.56 

Options Outstanding Options Exercisable 
- - - - - - - -~~~- - - - -~~~~~-~- . . . . .~~-~- -~~- -~~. . . .~~-~-~- -~- - - - -~~~- - - - -~ - - - - - - -  ----.-----...---...------- 

Avg. Remaining Avg. Exercise Avg. Exercise 
Shares Contractual Life Price Shares Price 

. - - - - ...................................................................... -...----..---------------- 

<c> <C> <C> <c> <c> 
41,692 3.5 years $29.26 41,692 $29.26 
36,304 6.8 45.72 25,627 43.74 
43,120 9.1 72.59 20,153 66.86 
. . - - - - - -....- 

121,116 6.5 49.62 87,472 42.16 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 

18. Annuity Benefits and Other Postretirement Benefits 

Annuity Benefits 
- - - - - - - - - - . - - - - - ..................................................................................................... Other Postret 

U.S.  on-U.S. Benefits 
........................................................................................ 
1999 1998 1997 1999 1998 1997 1999 1998 1997 
--------.-..--------------..---------------.-.-----...--------....----..-.----.--------. 

Components of net benefit cost (millions of dollars) 
<s> cc> ccs <c> <C> <c> <C> <c> <C> <c> 

Service cost $ 249 $ 229 $ 209 $ 312 $ 297 $ 294 $ 36 $ 34 $ 37 
~nterest cost 555 54 9 545 608 625 654 190 191 191 

Expected return on plan assets (601) (622) (589) (599) (564) (537) (48) (41) (35) 
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Amortization of actuarial loss/ (gain) 
and prior service cost (36) (24 (37) 167 111 124 14 12 9 

Net pension enhancement and 
curtailment/settlement expense 1 1 (6) 5 0 (1) 28 

........................................................................................ 
Net benefit cost $ 168 $ 133 $ 122 $ 538 $ 468 $ 563 $ 192 $ 196 $ 202 

......................................................................................... 

Costs for defined contribution plans were $69 million, $121 million and $111 
million in 1999, 1998 and 1997. respectively. 

Change in benefit obligation 
csz 

Benefit obligation at January 1 
Service cost 
Interest cost 
Actuarial loss/ (gain) 
Benefits paid 
Foreign exchange rate changes 
Other 

Benefit obligation at December 31 

Change in plan assets 
Fair value at January 1 
Actual return on plan assets 
Foreign exchange rate changes 
Payments directly to participants 
Company contribution 
Benefits paid 
Other 
Reclassification of supplemental benefit 

Fair value at December 31 

trust 

Assets in excess of/(less than) benefit obligation 
Balance at December 31 
Unrecognized net transition liability/(asset) 
Unrecognized net actuarial loss/(gain) 
Unrecognized prior service cost 
Intanqible asset 
Equity of minority shareholders 
Minimum pension liability adjustment 

Prepaid/(accrued) benefit cost 

Annuity assets and reserves in excess of accumulated 
benefit obligation 

Annuity Benefits 
........................................ Other Postretirement 

U.S. Non-V.S. Benefits 
.............................................................. 

1999 1998 1999 1998 1999 1998 
................................................................ 

(millions of dollars) 
<C> cc> <C> cc, <C> ccz 
$ 8,708 $ 8,147 $ 12,572 $ 10.713 $ 2,932 $ 2.886 

249 229 312 297 36 34 
555 549 608 625 190 191 
(746) 523 (948) 1.224 (333) 44 
(859) (832) (814) (682) (259) (211) 

- - - - (171) 260 14 (18) 
125 92 69 135 4 0 6 

................................................................ 
$ 8,032 $ 8,708 $ 11,628 $ 12,572 $ 2,620 $ 2,932 
................................................................... 

................................................................ Assumptions as of December 31 (percent) 
Discount rate 7.75 6.5-6.75 3.0-7.3 2.7-8.3 7.75 6.5-6.75 
Long-term rate of compensation increase 3.5 .3.5-4.0 3.0-4.0 2.3-6.5 3.5 3.5-4.0 
tong-term rate of return on funded assets 9.5 9.5 5.5-10.0 5.0-10.0 9.5 9.5 

</TABLE> 

The data shown on the previous page are reported as required by current 
accounting standards which specify use of a discount rate at which 
postretirement liabilities could be effectively settled. The discount rate 
stipulated for use in calculating year-end postretirement liabilities is based 
on the year-end rate of interest on high quality bonds. For determining the 
funding requirements of V.S. annuity plans in accordance with applicable federal 
government regulations. EKxonMobil uses the expected long-term rate of return of 
the annuity fund's actual portfolio as the discount rate. This rate has 
historically been higher than bonds as the majority of pension assets are 
invested in equities. In fact, the actual rate earned over the past decade has 
been 15 percent. On this basis, all funded V.S. plans meet the full funding 
requirements of the Department of Labor and the Internal Revenue Service as 
detailed in the table below. Certain smaller V.S. plans and a number of non-U.S. 
plans are not funded because of local tax conventions and regulatory practices 
which do not encourage funding of these plans. Book reserves have been 
established for these plans to provide for future benefit payments. 

Status of V.S. annuity plans subject to federal government funding requirements 
..................................................................... 

<S> 
Funded assets at market value less total projected benefit obligation 
Differences between accounting and funding basis: 

Certain smaller plans unfunded due to lack of tax and regulatory incentives 
Use of long-term rate of return on fund assets as the discount rate 
Use of government required assumptions and other actuarial adjustments 

Funded assets in excess of obligations under government regulations 
</TABLE> 

1999 1998 
...................................... 

(millions of dollars) 
cc> ccz 
$ (67) $(2.104) 
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19. Litigation and Other Contingencies 
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A number of lawsuits, including class actions, were brought in various courts 
against =on Mobil Corporation and certain of its subsidiaries relating to the 
accidental release of crude oil from the tanker Exxon Valdez in 1989. 
Essentially all of these lawsuits have now been resolved or are subject to 
appeal. 

On September 24, 1996, the United States District Court for the District of 
Alaska entered a judgment in the amount of $5.058 billion in the Exxon Valdez 
civil trial that began in May 1994. The District Court awarded approximately 
$19.6 million in compensatory damages to fisher plaintiffs, $38 million in 
prejudgment interest on the compensatory damages and $5 billion in punitive 
damages to a class composed of all persons and entities who asserted claims for 
punitive damages from the corporation as a result of the Exxon Valdez grounding. 
The District Court also ordered that these awards shall bear intere'st from and 
after entry of the judgment. The District Court stayed execution on the judgment 
pending appeal based on a $6.75 billion letter of credit posted by the 
corporation. The corporation has appealed the judgment. The corporation has also 
appealed the District Court's denial of its renewed motion for a new trial. The 
United States Court of Appeals for the Ninth Circuit heard oral arguments on the 
appeals on May 3, 1999. The corporation continues to believe that the punitive 
damages in this case are unwarranted and that the judgment should be set aside 
or substantially reduced by the appellate courts. 

On January 29, 1997, a settlement agreement was concluded resolving all 
remaining matters between the corporation and various insurers arising from the 
Valdez accident. Under terms of this settlement. ExxonMobil received $480 
million. Final income statement recognition of this settlement continues to be 
deferred in view of uncertainty regarding the ultimate cost to the corporation 
of the valdez accident. 

The ultimate cost to ExxonMobil from the lawsuits arising from the Exxon 
Valdez grounding is not possible to predict and may not be resolved for a number 
of years. 

Under the October 8. 1991, civil agreement and consent decrees with the U.S. 
and Alaska governments, the corporation has made annual payments since 1991, 
which in each of the years 1999, 1998 and 1997, were $70 million. These payments 
were charged against the provision that was previously established to cover the 
costs of the settlement. 

German and Dutch affiliated companies are the concessionaires of a natural 
gas field subject to a treaty between the governments of Germany and the 
Netherlands under which the gas reserves in an undefined border or common area 
are to be shared equally. Entitlement to the reserves is determined by 
calculating the amount of gas which can be recovered from this area. Based on 
the final reserve determination, the German affiliate has received more gas than 
its entitlement. Arbitration proceedings, as provided in the agreements, were 
conducted to resolve issues concerning the compensation for overlifted gas. 

By final award dated July 2, 1999. preceded by an interim award in 1996, an 
arbitral tribunal established the full amount of the compensation for the excess 
gas. This amount has now been paid, but the Dutch affiliate is seeking to have 
the award set aside. Other substantive matters remain outstanding, including 
recovery of royalties paid on such excess gas and the taxes payable on the final 
compensation amount. The ultimate outcome is not expected to have a materially 
adverse effect upon the corporation's operations or financial condition. 

The U:S. Tax Court has decided the issue with respect to the pricing of crude 
oil purchased from Saudi Arabia for the years 1979-1981 in favor of the 
corporation. This decision is subject to appeal. Certain other issues for the 
years 1979-1988 remain pending before the Tax Court. The ultimate resolution of 
these'issues is not expected to have a materially adverse effect upon the 
corporation's operations or financial condition. 

Claims for substantial amounts have been made against FxxonMobil and certain 
of its consolidated subsidiaries in other pending lawsuits, the outcome of which 
is not expected to have a materially adverse effect upon the corporation's 
operations or financial condition. 

The corporation and certain of its consolidated subsidiaries were 
contingently liable at December 31, 1999, for $1,860 million, primarily relating 
to guarantees for notes, loans and performance under contracts. This includes 
$1,046 million representing guarantees of non-U.S. excise taxes and customs 
duties of other companies, entered into as a normal business practice, under 
reciprocal arrangements. Not included in this figure are guarantees by 
consolidated affiliates of $1.461 million, representing ExxonMobil's share of 
obligations of certain equity companies. 

Additionally, the corporation and its affiliates have numerous long-term 
sales and purchase cmitments in their various business activities, all of 
which are expected to be fulfilled with no adverse consequences material to the 
corporation's operations or financial condition. 

The operations and earnings of the corporation and its affiliates throughout 
the world have been, and may in the future be, affected from time to time in 
varying degree by political developments and laws and regulations, such as 
forced divestiture of assets; restrictions on production, lmports and exports; 
price controls; tax increases and retroactive tax claims; expropriation of 
property; cancellation of contract rights and environmental regulations. Both 
the likelihood of such occurrences and their overall effect upon the corporation 
vary greatly from country to country and are not predictable. 

20. Income, Excise and Other Taxes 
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1999 1998 1997 
. . . . . . . . . . . . . .  ..................................................................................................................... 

United Non- United Non- United Non- 
States U.S. Total states U.S. Total States U.S. Total 
.................................................................................................. 

(millions of dollars) 
cs> <C> <C> <C> cc> cc, cc> <C> ccs <C> 
Income taxes 
Federal or non-U.S. 
Current $ 369 $ 3.973 $ 4,342 $ 801 $ 2.753 $ 3,554 $ 1,366 $ 4,889 $ 6.255 
Deferred - net 214 (1,489) (1,275) 196 5 201 415 669 1.084 

U.S. tax on non-U.S. operations 2 5 - - 25 43 . . 43 59 - - 5 9 

$ 608 $ 2,484 $ 3,092 $ 1,040 $ 2,758 $ 3,798 $ 1,840 $ 5.558 $ 7.398 
State 148 . . 148 14 1 .. 14 1 207 - . 207 

.................................................................................................. 
Total income taxes $ 756 $ 2.484 $ 3,240 $ 1,181 $ 2,758 $ 3,939 $ 2, 047 $ 5,558 $ 7.605 

Excise taxes 7.795 13,851 21.646 7,459 13,467 20.926 7,063 14,120 21,183 
All other taxes and dutles 1,021 35,616 36,637 967 34,084 35.051 1,163 34,803 35.966 

.................................................................................................. 
Total 5 9.572 $ 51.951 $ 61,523 $ 9,607 $ 50,309 $ 59,916 $ 10,273 $ 54,481 $ 64,754 

.................................................................................................. 
</TABLE> 

All other taxes and duties include taxes reported in operating and selling, 
general and administrative expenses. The above provisions for deferred income 
taxes include net credits for the effect of changes in tax laws and rates of 
$205 million in 1999, $153 million in 1998 and $147 million in 1997. Income 
taxes (charged)/credited directly to shareholders' equity were: 

1999 1998 1997 
................................................................................................ 

(millions of dollars) 
Cumulative foreign exchange 

translation adjustment $ (84) $ (21) $ 246 
Minimum pension liability 

adjustment (127) 375 
Unrealized gains on stock 

investments 145) 
Other components of 

shareholders' equity 5 0 8 8 67 

The reconciliation between income tax expense and a theoretical U.S. tax 
computed by applying a rate of 35 percent for 1999. 1998 and 1997, is as 
follows : 

Earnings before Federal and 
non-U.S. income taxes 
United States 
 on-U.S. 

Total 

Theoretical tax 
Effect of equity method accounting 
Non-U.S. taxes in excess of 

theoretical U.S. tax 
U.S. tax on non-U.S. operations 
Other U.S. 

1999 1998 1997 
............................................. 

(millions of dollars) 

Federal and non-U.S. income 
tax expense $ 3,092 $ 3,798 $ 7,398 

..................... -------------------= ---------------------=------------------- 

Total effective tax rate 31.8% 35.2% 41.1% 

The effective income tax rate includes state income taxes and the 
corporation's share of income taxes of equity companies. Equity company taxes 
totaled $449 million in 1999. $492 million in 1998 and $566 million in 1997, 
essentially all outside the U.S. 

Deferred income taxes reflect the impact of temporary differences between the 
amount of assets and liabilities recognized for financial reporting purposes and 
such amounts recognized for tax purposes. 

Deferred tax liabilities/lassets) are comprised of the following at December 
31: 

Tax effects of temporary differences for: 1999 1998 
................................................................................................ 

(millions of dollars) 

Depreciation 
Intangible development costs 
Capitalized interest 
Other liabilities 

Total deferred tax liabilities 

Pension and other postretirement benefits 
Tax loss carryfowards 
Other assets 

Total deferred tax assets 

Asset valuation allowances 

Net deferred tax liabilities 

The corporation had $11.1 billion of indefinitely reinvested, undistributed 
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earnings from subsidiary companies outside the U.S. unrecognized deferred taxes 
on remittance of these funds are not expected to be material. 

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS 

21. Disclosures about Segments and Related Information 

The functional segmentation of operations reflected below is consistent with 
EXXonMobil'S internal reporting. Earnings are before the cumulative effect of 
accounting changes and include special items. Transfers are at estimated market 
prices. The interest revenue amount relates to interest earned on cash deposits 
and marketable securities. Interest expense includes non-debt related interest 
expense of $123 million, $81 million and $121 million in 1999, 1998 and 1997, 
respectively. All Other includes smaller operating segments. corporate and 
financing activlties and merger expenses. 

Upstream Downstream Chemicals 
....................................................... ~ l l  Corporate 

U.S. Non-U.S. U.S. Non-U.S. U.S. Non-U.S. Other Total 
....................................................................................... 

(millions of dollars) 
cc, <c> <c> <c> cc> <c> <c> <C> <s> 

As of December 31, 1999 

Earnings after income tax $ 1,842 $ 4,044 $ 577 $ 650 $ 738 $ 616 $ (557) $ 7,910 
Earnings of equity companies included above 299 881 8 148 4 9 83 178 1,646 

Sales and other operating revenue 
Intersegment revenue 

Depreciation and depletion expense 

Interest revenue 
Interest expense 

Income taxes 1,008 2,703 343 (22) 338 63 (1,193) 3,240 

Additions to property, plant and equipment 1,440 5,025 830 1,201 600 1,093 660 10,849 
Investments in equity companies 1,171 2.647 280 3,304 429 1,537 3 8 9,406 
Total assets 18.211 40,906 13,699 43,718 7,605 9,831 10,551 144,521 

............................ ....................................................................................... 

As of December 31. 1998 

Earnings after incme tax $ 850 $ 2,502 $ 1,199 $ 2,275 $ 792 $ 602 $ (76) $ 8,144 
Earnings of equity companies included above 92 955 69 126 7 6 7 194 1,510 

Sales and other operating revenue 
Intersegment revenue 

Depreciation and depletion expense 

Interest revenue 
Interest expense 

Income taxes 476 1,490 666 1,204 329 132 (358) 3,939 

Additions to property. plant and equipment 1.836 5,646 1,035 1,718 622 1,121 752 12,730 
Investments in equity companies 1,161 2,523 313 3,345 365 1.058 61 8,826 
Tota? assets 18,130 39,094 12,585 42,790 7,224 8,898 10,614 139,335 

Upstream Downstream Chemicals 
..................................................... All Corporate 

U.S. Non-U.S. U.S. Non-U.S. U.S. Non-U.S. Other Total 
....................................................................................... 

(millions of dollars) 
<c> <c> <c> <c> cc> <c> cc> <c> cs> 

AS of December 31, 1997 

Earnings after income tax 
Earnings of equity companies included above 

Sales and other operating revenue 
Intersegment revenue 

Depreciation and depletion expense 

Interest revenue 
Interest expense 

Incane taxes 

Additions to property, plant and 
equipment 

Investments in equity companies 
Total assets 
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Geographic 
Sales and other operating revenue 
- - - . . . . - - . . .  

1999 1998 1997 
- - - - ......................................................................................... 

cs, 
(millions of dollars) 

cc> cc> cc> 
United States $ 53,214 $ 45.783 $ 55.665 
NOn-U.S. 129,315 119,844 142,070 

- - ~ ~ - ~ ~ ~ - - - - - . ~ ~ ~ ~ ~ ~ - - - - . . . ~ ~ - - ~ - - - .  
Total $182.529 $165,627 $197,735 

cs> <C> cc> cc> 
Significant non-U.S. revenue sources include: 

Japan $ 19,727 $ 22,982 $ 27,488 
United Kingdom 16,305 16,012 16,933 
Germany 12,670 12,935 14,765 

Long-lived assets 
- - - - - - - - - - - . . - - .  

1999 1998 1997 
- - - - - - - - - - -~~ .~~ -~~ -~~~~ .~~~ . . . . ~ .~ -~~~ . . . . ~ .~~~ -~ -~ - - . . ~~~ - - - - - -~~ - - - - - - - - - - - - - - - - - - - - - -  

cs> 

United States 
Non-U.S. 

(millions of dollars) 
cc> ccz cc> 
$ 33.913 $ 33,597 $ 33,690 

60,130 58,986 59,837 

Total $ 94,043 $ 92,583 $ 93,527 

cs> <C> cc> cc> 
Significant non-U.S. long-lived assets include: 

United Kingdom $ 10,293 $ 11.112 $ 10,838 
Canada 8.404 7,526 7,778 
Japan 6,545 6,055 5,688 

</TABLE> 
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SUPPLEMENTAL INFORMATION ON OIL ANC GAS EXPLORATION AND PRODUCTION ACTIVITIES 

Results of Operations 
- - - - - - - - - - . - - - - - ---..-.-.. 

<s> 
1999 - Revenue 

Sales to third parties 
Transfers 

Prcduction costs excluding taxes 
Exploration expenses 
Depreciation and depletion 
Taxes other than income 
Related income tax 

ReSUltS Of prcducing activities 
Other earnings* 

Total earnings 

1998 - Revenue 
Sales to third parties 
Transfers 

Prcduction costs excluding taxes 
Exploration expenses 
Depreciation and depletion 
Taxes other than income 
Related income tax 

Results of producing activities 
Other earnings* 

Total earnings 

1997 - Revenue 
Sales to third parties 
Transfers 

Production costs excluding taxes 
Exploration expenses 
Depreciation and depletion 
Taxes other than income 
Related income tax 

Results of prcducing activities 
Other earnings* 

Total earnings 

Consolidated Subsidiaries 
----~~-~---~--..~.-~--~~-.~.----~---..~.~-~~--~...~~-~-~-..-~~- 

Non- 
United Consolidated Total 
States Canada Europe Asia-Pacific Other Total Interests Worldwide 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(millions of dollars) 
<C> <C> <C> <c> <c> c <C> <C> 
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Average sales prices and production costs per unit of production 
- - - - - - - - - - - - - - . . ____.......-__........----~-~-~~. 
<S> cc> cc, 

During 1999 
Average sales prices 
Crude oil and NGL, per barrel $ 14.96 $ 14.47 
Natural gas, per thousand cubic feet 2.21 1.61 

Average production costs, per barrel** 3.42 3.69 
During 1998 

Average sales prices 
Crude oil and NGL, per barrel $ 9.87 $ 8.29 
Natural gas, per thousand cubic feet 2.01 1.27 

Average production costs, per barrel** 3.55 3.60 
During 1997 

Average sales prices 
Crude oil and NGL, per barrel $ 15.88 $ 13.13 
Natural gas. per thousand cubic feet 2.37 1.44 

Average production costs, per barrel** 3.54 4.48 
</TABLE> 

* Includes earnings from transportation operations, tar sands operations, LNG 
operations, technical services agreements, other non-operating activities and 
adjustments for minority interests. 

" Production costs exclude depreciation and depletion and all taxes. Natural 
gas included by conversion to crude oil equivalent. 
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Oil and Gas Exploration and Production Costs 

The amounts shown for net capitalized costs of consolidated subsidiar'ies are 
$4,593 million less at year-end 1999 and $3.402 million less at year-end 1998 
than the amounts reported as investments in property, plant and equipment for 
exploration and production in note 11. This is due to the exclusion from 
capitalized costs of certain transportation and research assets and assets 
relating to the tar sands and LNG operations, and to the inclusion of 
accumulated provisions for site restoration costs, all as required in Statement 
of Financial Accounting Standards No. 19. 

The amounts reported as costs incurred include both capitalized costs and 
costs charged to expense during the year. Total worldwide costs incurred in 1999 
were $7.759 million, down $1.616 million from 1998. due primari.ly to lower 
development costs. 1998 costs were $9,375 million. up $711 million from 1997, 
due primarily to higher development costs. 

Consolidated Subsidiaries 
------------------~~--~--~--~--~~--~----~.....~.------~---~--~ 

NOn- 
United Consolidated Total 
States Canada Europe Asia-Pacific Other Total Interests Worldwide 

........................................................................................................ 
Capitalized costs 
- - - - - - - - - - - - - - - -  

cs> 

AS of December 31, 1999 
Property (acreage) costs - Proved 

- Unproved 

(millions of dollars) 
<c> sc> <c> <c> <c> sc, cc> <C> 

Total property costs 
Producing assets 
Support facilities 
Incomplete construction 

Total capitalized costs 
Accumulated depreciation and depletion 

Net capitalized costs 

As of December 31, 1998 
Property (acreage1 costs - Proved 

- Unproved 

Total property costs 
Producing assets 
Support facilities 
Incomplete construction 

Total capitalized costs 
Accumulated depreciation and depletion 

Net capitalized costs 

Costs incurred in property acquisitions, exploration and development activities 
. . - - - - - - - - - . - - - - ---------~--~~----..~~~------------~-----------~~--------~~--------------------------------------------- 

During 1999 
Property acquisition costs - Proved $ - $ - $ 1 $ 18 $ - $ 19 $ - $ 19 

- Unproved 8 5 8 529 550 550 
Exploration costs 263 106 248 152 571 1.340 38 1,378 
mvelopment costs 1.263 787 1.822 576 955 5.403 409 5.812 

-------....-.-----------------------..--.---....-.----------------------------------- 

Total $ 1.534 $ 898 $ 2,079 $ 746 $ 2,055 $ 7,312 $ 447 $ 7.759 
..................................................................................... ..................................................................................... 

During 1998 

~ t t , .  I I  ..... ,.. ,-- ,-..I A ,,L:..-,I-A,--IA,+,I~ nnoo mnnnn2nr:r: i nn nnnrcr: +,.+ 
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Property acquisition 

Exploration costs 
Development costs 

Total 

Durlng 1997 
Property acquisition 

Exploration costs 
Development costs 

Total 

costs-Proved $ 21 $ 2 $ - $ 1 $ - $ 24 $ - $ 24 
- Unproved 100 9 13 4 165 291 291 

409 7 9 392 258 709 1,847 127 1,974 
1,469 731 2.596 757 870 6,423 663 7.086 

..._.__.___.._........~~~~~-~~~.....-~.~~.~~..---.....------..-..---,----------------- 

$ 1.999 $ 821 $ 3,001 $ 1.020 $ 1.744 $ 8.585 $ 790 $ 9.375 
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - = = _  - - - - - - - - - - - - - - - - - - - - - - - - = - ~ ~ ~ ~ ~ ~ ~ - ~ ~  ___________________----_------_-_-_-- -------===_________-------_------- ----------- 

costs - Proved $ 7 $ - $ 55 $ 8 $ 53 $ 123 $ 2 $ 125 
- Unproved 130 20 6 61 217 5 222 

342 57 460 254 544 1,657 123 1.780 

1,442 622 2,069 892 912 5,937 600 6,537 
---------~-~---~---~~~......-~-~~~~...-....--.-------.......----------.-------------- 

$ 1.921 $ 699 $ 2,584 $ 1,160 $ 1.570 $ 7,934 $ 730 $ 8,664 
------------ ..................................................................................... 

SUPPLEMENTAL INFORMATION ON OIL AND GAS EXPLORATION AND PRODUCTION ACTIVITIES 

Oil and Gas Reserves 

The following information describes changes during the years and balances of 
proved oil and gas reserves at year-end 1997. 1998 and 1999. 

The definitions used are in accordance with applicable Securities and 
Exchange Commission regulations. 

Proved oil and gas reserves are the estimated quantities of crude oil, 
natural gas and natural gas liquids which geological and engineering data 
demonstrate with reasonable certainty to be recoverable in future years from 
known reservoirs under existing economic and operating conditions, i.e.. prices 
and costs as of the date the estimate is made. Prices include consideration of 
changes in existing prices provided only by contractual arrangements. but not on 
escalations based upon future conditions. In some cases, substantial new 
investments in additional wells and related facilities will be required to 
recover these proved reserves. 

Proved reserves include 100 percent of each majority owned affiliate's 
participation in proved reserves and ExxonMobil's ownership percentage of the 
proved reserves of equity companies, but exclude royalties and quantities due 
others. Gas reserves exclude the gaseous equivalent of liquids expected to be 
removed from the gas on leases, at field facilities and at gas processing 
plants. These liquids are included in net proved reserves of crude oil and 
natural gas liquids. 

Crude Oil and Natural Gas Liquids 
. . . - - - - - - - - - . . . . . . . . . . 

cs> 
Net proved developed and undeveloped 
reserves 
January 1, 1997 
Revisions 
Purchases 
Sales 
Improved recovery 
Extensions and discoveries 
Production 

December 31, 1997 
Revisions 
Purchases 
Sales 
Improved recovery 
Extensions and discoveries 
Product ion 

December 31. 1998 
Revisions 
Purchases 
sales 
Improved recovery 
Extensions and discoveries 
Production 

December 31, 1999 

Developed reserves, included above 
At December 31, 1997 
~t December 31, 1998 

Consolidated Subsidiaries 
................................................................... 

Non - 
United Consolidated Total 
States Canada Europe Asia-Pacific Other Total Interests Worldwide 

(millions of barrels) 
cc> cc> cc> cc> cc> 

At December 31, 1999 2,383 608 1,086 615 1,234 5,926 1.333 7,259 
</TABLE> 
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Net proved developed reserves are those volumes which are expected to be 
recovered through existing wells with existing equipment and operating methods. 
Undeveloped reserves are those volumes which are expected to be recovered as a 
result of future investments to drill new wells, to recomplete existing wells 
and/or to install facilities to collect and deliver the production from existing 
and future wells. 
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Reserves attributable to certain oil and gas discoveries were not considered 
proved as of year-end 1999 due to geological, technological or economic 
uncertainties and therefore are not included in the tabulation. 

Crude oil and natural gas liquids and natural gas production quantities shown 
are the net volumes withdrawn from ExxonMobil's oil arid gas reserves. The 
natural gas quantities differ from the quantities of gas delivered for sale by 
the Producing function as reported on page F39 due to volumes consumed or flared 
and inventory changes. Such quantities amounted to approximately 268 billion 
cubic feet in 1997. 242 billion cubic feet in 1998 and 391 billion cubic feet in 
1999. 

Natural Gas 
- - - - . - . 

Consolidated subsidiaries 
................................................................... 

Non - 
United Consolidated Total 
States Canada Europe Asia-Pacific Other Total Interests Worldwide 

.......................................................................... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(billions of cubic feet) 
cs> cc, ccs <C> <C> <C> ccs ccs cc, 
Net proved developed and undeveloped 
reserves 

January 1, 1997 14,549 3,613 11,841 9,615 352 39,970 18,635 58.605 
Revisions (201) (120) 275 152 135 241 534 775 
Purchases 3 67 70 70 
Sales (122) (147) ( 7 )  (119) (395) (126) (521) 
Improved recovery 23 70 3 0 123 123 
Extensions and discoveries 476 219 522 1,687 55 2,959 1,319 . 4,278 
Production (1,2471 (283) (9811 (1,020 (36) (3.571) (674) (4,245) 

................................................................................................. 

December 31, 1997 13,481 3,352 11,747 10,311 506 39,397 19,688 59,085 
Revisions 643 (87) 456 245 99 1,356 184 1,540 
Purchases 10 10 10 
Sales (52) (47) (10) (4) (113) (34) (1471 
Improved recovery 3 57 2 o 80 34 114 
Extensions and discoveries 195 503 191 362 171 1,422 99 1,521 
Production (1.213) (299) (1,003) (916) (48) (3,479) (638) (4,117) 

-~-~-~~~~.~.....~...~----~.~-~.......-~~~..~~~~...----.-----...---------------------------------- 
December 31, 1998 13,057 3,489 11,401 9,998 728 38,673 19. 333 58,006 
Revisions 781 31 680 131 4 2 1,665 14 2 1.807 
Purchases 
Sales (18) (1) (19) (19) 
Improved recovery 2 14 105 121 161 282 
Extensions and discoveries 305 207 192 44 64 812 6 1 873 
Production (1,126) (353) (1,150) (815) (55) (3.499) (654) (4,153) 

-------~-----~~~~~~.~.~..~~--~~--~--.~.----~.----..-----...-------------------------------------- 

December 31. 1999 13,001 3,387 11,228 9,358 779 37,753 19,043 56,796 

Developed reserves, included above 
At December 31, 1997 10,993 2,297 8,033 7,029 288 28.640 7,407 36,047 
~t December 31, 1998 10,690 2,254 7,939 6,871 391 28,145 7,967 36.112 
At December 31. 1999 10,820 2,475 7.764 6,471 428 27,958 8.643 36,601 

................................................................................................................................. 

</TABLE> 

INFORMATION ON CANADIAN TAR SANDS PROVEN RESERVES NOT INCLUDED ABOVE 

In addition to conventional liquids and natural gas proved reserves, EhxonMobil 
has significant interests in proven tar sands reserves in Canada associated with 
the Syncrude project. For internal management purposes. ExxonMobil views these 
reserves and their development as an integral part of total Upstream operations. 
However. U.S. Securities and Exchange Cmission regulations define these 
reserves as mining related and not a part of conventional oil and gas reserves. 

The tar sands reserves are not considered in the standardized measure of 
discounted future cash flows for conventional oil and gas reserves, which is 
found on page F37. 

Tar Sands Reserves Canada 
- - - - - - - - - - - - - - - . ................................................................. 

(millions of barrels) 

At December 31. 1997 
At December 31, 1998 
At December 31, 1999 

SUPPLEMENTAL INFORMATION ON OIL AND GAS EXPLORATION AND PRODUCTION ACTIVITIES 

Standardized Measure of Discounted Future Cash Flows 

AS required by the Financial Accounting Standards Board, the standardized 
measure of discounted future net cash flows is computed by applying year-end 
prices, costs and legislated tax rates and a discount factor of 10 percent to 
net proved reserves. The corporation believes the standardized measure is not 
meaningful and may be misleading. 

<TABLE> 
<CAPTION> 

Consolidated Subsidiaries 
...------------------...--------...----..----..-------..----------- 

Non- 
United Consolidated Total 
States Canada Europe Asia-Pacific Other Total Interests Worldwide 

. - - - - - - - - - - - . . . . ...................................................................................................................... 
(millions of dollars) 

css <C> ccz ccz ccz ccs ccr ccr ccz 
AS of December 31. 1997 

Future cash inflows from sales 
of Oil and gas $ 66,893 $ 14.736 $ 59,486 $ 35,528 $ 26.603 $203.246 $ 76,610 $279,856 
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Future production costs 
Future development costs 
Future income tax expenses 

Future net cash flows 
Effect of discounting net cash 
flows at 10% 

Discounted future net cash flows 

AS of December 31, 1998 
Future cash inflows from sales 
of oil and gas 

Future production costs 
Future development costs 
Future income tax expenses 

Future net cash flows 
Effect of discounting net cash 
flows at 10% 

Discounted future net cash flows $ 7,852 $ 2,254 $ 8,573 $ 3,686 $ 2,633 $ 24.998 $ 6,965 $ 31,963 

AS of December 31, 1999 
Future cash inflows from sales 
Of 0x1 and gas 

Future production costs 
Future development costs 
Future income tax expenses 

Future net cash flows 
Effect of discounting net cash 
flows at 10% 

Discounted future net cash flows 

Change in Standardized Measure of Discounted Future Net Cash   lows Relating to 
Proved Oil and Gas Reserves 

<TABLE> 
<CAPTION> 
Consolidated Subsidiaries 1999 1998 1997 
- - - - - - - - _ _ - - _ _ _ _ _............______--~~.....~.~.-~-.~..~---~~...-~~....~~..~-~..~---~.-.~-.~..~~-~~.--------------------.-------.----- 

cs, 
value of reserves added during the year due to extensions, discoveries, improved 

recovery and net purchases less related costs 
Changes in value of previous-year reserves due to: 

Sales and transfers of oil and gas produced during the year, net of production 
Development costs incurred during the year 
Net change in prices, lifting and development costs 
Revisions of previous reserves estimates 
Accretion of discount 

Net change in income taxes 
feet I 

Total change in the standardized measure during the year 

QUARTERLY INFORMATION 

- - - - - - - - - - - . . . .  

4s) 
Volumes 
Production of crude oil 

and natural gas liquids 
Refinery throughput 
Petroleum product sales 

(millions of dollars) 
cc> cc, cc, 

1999 1998 
.................................................................................................. 

First Second Third Fourth First Second Third Fourth 
Quarter Quarter Quarter Quarter Year Quarter Quarter Quarter Quarter Year 

- -------------....---------....-.------...-----..-----..---...----..------.-----...----------..--.--..-----. 
<C> cc> <C> <C> cc> cc> ccs ccs cc, ccs 

(thousands of barrels daily) 
2,540 2,473 2,477 2,579 2,517 2,545 2,527 2.474 2.462 2,502 
6.068 5.950 5,899 5. 991 5,977 6,147 6,133 6,083 6,010 6.093 
8.974 8,842 8,879 8.857 8.887 8,728 8,775 8.918 9.066 8,873 

Natural gas production (millions of cubic feet daily) 
available for sale 11.516 9.178 8,700 11,851 10,308 11,908 9,757 9,333 11,489 10,617 

(thousands of metric tons) 
Chemical prime product sales 5,876 6,063 6,088 6,458 24,485 5,905 5,952 5,840 5.931 23,628 

Sumrized financial data 
Sales and other operating (millions of dollars) 

revenue $ 37.982 42,458 48,415 53,674 182.529 $ 42,250 41,304 40,072 42,001 165,627 
Gross prof it* $ 17.850 19.229 20,379 22.950 80,408 $ 19,221 19,460 18,704 20,076 77,461 
Net income as reported $ 1.484 1.954 2,188 2.284 7,910 $ 2,595 2,262 1.909 1,378 8,144 
Cumulative effect of 

accounting change $ - -  .. -. --  .- $ (70) - -  -. . - (70) 
Net income as restated $ 1.484 1,954 2,188 2.284 7,910 $ 2,525 2,262 1,909 1,378 8.074 

Per share data 
Net income per cormnon share (dollars per share) 

as reported $ 0.42 0.57 0.63 0.66 2.28 $ 0.74 0.65 0.55 0.39 2.33 
Cumulative effect of 

accounting change $ - -  - - . . -. .. $ (0.02) - -  - . . - (0.02) 
Net income per common share 

as restated $ 0.42 0.57 0.63 0.66 2.28 $ 0.72 0.65 0.55 0.39 2.31 
Net income per common share 
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- assuming dilution $ 0.42 0.56 0.62 0.65 2.25 $ 0.71 0.64 0.54 0.39 2.28 

Dividends per common share $ 0.4165 0.4165 0.4165 0.4315 1.6870 $ 0.4165 0.4165 0.4165 0.4165 1.6660 

Common stock prices 
High $ 76.375 87.250 83.000 86.563 87.250 $ 70.000 76.000 73.813 77.313 17.313 
LOW $ 64.313 69.438 72.125 70.063 64.313 $ 56 625 65.375 62.000 69.438 56.625 

</TABLE> 

* Gross profit equals sales and other operating revenue less estimated costs 
associated with products sold. 

The price range of ExxonMobil Common Stock is as reported on the composite tape 
Of the several U.S. exchanges where ExxonMobil Common Stock is traded. The 
principal market where ExxonMobil Common Stock IXOM) is traded is the New York 
Stock Exchange, although the stock is traded on other exchanges in and outside 
the United States. Through December 1, 1999, the Common Stock traded under the 
name of Exxon Corporation (XON) . 

There were 778.644 registered shareholders of ExxonMobil common stock at 
December 31, 1999. At January 31, 2000, the registered shareholders of 
ExxOnMobil common stock numbered 772,614. 

On January 26, 2000. the corporation declared a $0.44 dividend per common 
share, payable March 10, 2000. 

OPERATING SUMMARY 

Production of crude oil and natural gas liquids 
Net production 
United States 
Canada 
Europe 
Asia-Pacific 
Other Non-U.S. 

Worldwide 

Natural gas production 
Net production 
United States 
Canada 
Europe 
Asia-Pacific 
Other Non-U. S. 

Worldwide 

1999 1998 1997 
............................................ 

(thousands of barrels daily) 

(millions of cubic feet daily) 
available for sale 

(thousands of barrels daily) 
Refinery throughput 

United States 1,930 1,919 2,026 
Canada 441 445 448 
Europe 1.782 1,888 1,899 
Asia-Pacific 1,537 1,554 1,559 
Other Non-U.S. 287 287 3 02 

............................. 
Worldwide 5,977 6,093 6,234 

............................. 

Petroleum product sales 
United States 2,918 2,804 2,777 
Canada 587 579 574 
Europe 2,597 2,646 2,609 
Asia-Pacific and other Eastern Hemisphere 2,223 2,266 2,249 
Latin America 562 578 564 

............................. 
Worldwide 8,887 8,873 8,773 

............................. ............................. 

Gasoline, naphthas 3.428 3,417 3,317 
Heating oils, kerosene, diesel 011s 2,658 2,689 2,725 
Aviation fuels 813 774 753 
Heavy fuels 706 765 744 
Specialty petroleum products 1.282 1,228 1.234 

............................. 
Worldwide 8.887 8,873 8,773 

............................. 

(thousands of metric tons) 

Chemical prime product sales 24,485 23,628 23,838 
............................. ............................. 

(millions of metric tons) 

coal production 17 15 15 
............................. ............................. 

lthousands of metric tons) 

copper production 248 216 205 
............................. ............................. 

operating statistics include 100 percent of operations of majority owned 
subsidiaries; for other companies, crude production, gas, petroleum product and 
chemical prime product sales include ExxonMobil's ownership percentage, and 
refining throughput includes quantities processed for ExxonMobil. Net production 
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excludes royalties and quantities due others when produced, whether papent is 
made in kind or cash. 

F3 9 
</TEXT> 
c/WCUMENT> 
<DOCUMENT> 
cTYPE>EX-21 
cSEQUENCE>9 
cDESCRIPTION>LIST OF SUBSIDIARIES 
<TEXT> 

EXHIBIT 21 

Subsidiaries of the Registrant (1). (2) and (3) 

AT DECEMBER 31, 1999 

<TABLE> 
<CAPTION> 

Percentage of 
Voting Securities 

Owned by State or 
Immediate Country of 
Parent (s) Organization 

............................. 
csz cc> <C> 
Ancon Insurance Company, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Vermont 
ESSO Andina Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100  ela aware 
Esso Colombiana Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 

ESSO Australia Resources Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 
Delhi Petroleum Pty. ~ t d .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Australia 

ESSO Eastern Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 
ESSO Exploration and Production Norway AS . . . . . . . . . . . . . . . . . . . .  100 Norway 

Standard Marine Tonsberg AS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Norway 
Esso Global Investments Ltd. (6) . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Bahamas 

ESSO Holding Company Singapore Limited . . . . . . . . . . . . . . . . . . . .  100 Bahamas 
ESSO Singapore Private Limited . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Singapore 
Exxon Chemical Singapore Private Limited . . . . . . . . . . . . . . . .  100 Singapore 

Singapore Aromatics Company Private (5) . . . . . . . . . . . . . .  50 Singapore 
ESSO Holding Company U.K. Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 

ESSO Ireland Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Ireland 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ESSO UK plc 100 England 

EsSO Exploration and Production UK Limited (7) . . . . . . . . . .  100 England 
ESSO Petroleum Company, Limited . . . . . . . . . . . . . . . . . . . . . . . . .  100 England 

EssoAir International Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 England 
Exxon Chemical Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 England 
Exxon Chemical Olefins Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 

ESSO Hong Kong Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Hong Kong 
ESSO Malaysia Berhad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 5 Malaysia 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ESSO Natuna ~ t d  100 Bahamas 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ESSO Norge AS 100 Norway 

ESSO Production Malaysia Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 
EsSO Sekiyu Kabushiki Kaisha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Japan 
ESSO Sociedad Anonima Petrolera Argentina ( 8 )  . . . . . . . . . . . . . . . .  100 Argentina 
ESSO Societe Anonyme Francaise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  81.548 France 
Esso (Switzerland) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Switzerland 
Esso (Thailand) Public Company Limited.. . . . . . . . . . . . . . . . . . . . . .  87.5 Thailand 
ExxOn Benelux Holdings B.V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Netherlands 

ESSO Holding Company Holland Inc. . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 
ESSO Holding B.V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Netherlands1 

Delaware 
Esso N.V.1S.A. (9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Belgium1 

Delaware 
. . . . . . . . . . . . . . . .  Esso Coordination Center N.V.(10) 100 Belgium 

Exxon Chemical Antwerp Ethylene N.V. (11) . . . . . . . . . . . .  100 Belgium 
Fina Antwerp Olefins N.V. (5) . . . . . . . . . . . . . . . . . . . .  3 5 Belgium 

ESSO Nederland B.V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Netherlands 
Exxon Chemical Holland Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Delaware 

Exxon Chemical Holland B.V. . . . . . . . . . . . . . . . . . . . . . . . . .  100 Netherlands 
</TABLE> 

1 
<PAGE> 

<TABLE> 
cCAPTION> 

Percentage of 
Voting Securities 

Owned by State or 
Irmnediate Country of 
Parent (s) Organization 

................. - - - - - - - - - - - -  
<s> <C> ccz 
~ s s o  Eastern Inc. (continued) 
Exxon Benelux Holdings B.V. (continued) 

Esso Holding Company Holland Inc. (continued) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Exxon hlnding B.V. 100 Netherlands 

EsSo Capital B.V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Netherlands 
Nederlandse Aardolie Maastschappij B.V. (4) (5) . . . . . . . . . .  50 Netherlands 

WrxOn Energy Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Hong Kong 
Castle Peak Power Company Limited (5) . . . . . . . . . . . . . . . . . . . . . .  6 0 HOng Kong 

Exxon Spain, S.L. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Spain 
Exxon Denmark Holdings International Aps . . . . . . . . . . . . . . . . . . .  100 Denmark 
Esso International BVBA(12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Belgium 

ESSO Central Europe Holding GmbH . . . . . . . . . . . . . . . . . . . . . .  100 Germany 
Esso Austria GmbH (13) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 Austria 
Esso Deutchland GmbH (14) . . . . . . . . . . . . . . . . . . . . . . . . .  100 Germany 
BRIGITTA Erdgas und Erdoel GmbH. 
Hannover (4) (5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 Germany 
Deutsche -on Chemical GmbH . . . . . . . . . . . . . . . . . . . .  100 G e W Y  
Mineraloelraffinerie Oberrhein GmbH & Co. 
KG(5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25 Germany 
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Exxon Luxembourg LLC . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ExxOn Luxembourg International, SARL . . . . . . . . . . . . . . . . . . . . . . .  
ExxOn Chemical Netherlands 6 B.V. . . . . . . . . . . . . . . . . . . . . . . .  

Esso Brasileira de Petroleo Limitada . . . . . . . . . . . . . . . . . .  
Exxon Sao Paulo Holding LLC. . . . . . . . . . . . . . . . . . . . . . . . . . .  

Exxon Yemen Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
General Sekiyu K.K. (15) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tonen Kabushiki Kaisha (16) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

ESSO Exploration and Production Chad Inc. . . . . . . . . . . . . . . . . . . . . . .  
ESSO Italiana S.P.A. (171 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Esso Standard (Inter-America) Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
EsSo Standard Oil S.A. Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Asset Management Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Capital Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Chemical Asset Management Partnership (181 . . . . . . . . . . . . . . . .  
Exxon Mobile Bay Limited Partnership (19) . . . . . . . . . . . . . . . . . . . . .  

Paxon Polymer Company, L.P. I1 I201 . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Chemical Eastern Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Chemical HDPE Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Chemical Interamerica Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon (Barbados) Foreign Sales Corporation . . . . . . . . . . . . . . . . . . . .  

EmOn Coal U.S.A.. mc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon France Holding SAS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Societe Francaise EXXON CHEMICAL S.A. . . . . . . . . . . . . . . . . . . . . . . . .  

m o n  Chemical France . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
m o n  Chemical Polymeres SNC (21) . . . . . . . . . . . . . . . . . . . . . . . . . .  

Exxon Holding Latin America Limited (22) . . . . . . . . . . . . . . . . . . . . . . . .  
ESSO Chile Petrolera Limitada (23) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Exxon Land Development, Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Minerals International Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  Compania Minera Disputada de Las Condes Limitada (24) 
</TABLE> 

100 Luxembourg 
100 Luxembourg 
100 Netherlands 
100 Brazil 
100 Delaware 
100 Delaware 
50.103 Japan 
50 Japan 
100 Delaware 
100 Italy 
100 Delaware 
100 Bahamas 
75.5 Delaware 
100 New Jersey 
100 Delaware 
100 Delaware 
100 Delaware 
100 Delaware 
100  ela aware 
100 Delaware 
100 Barbados 
100 oelaware 
100 ~rance 
99.359 France 
100 France 
100 France 
100 Bahamas 
100 Chile 
100 Delaware 
100 Delaware 
100 Chile 

Percentage of 
voting Securities 

Owned by 
Immediate 
Parent 1s) 

state or 
country of 
Organization 

css 
Exxon Overseas Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Chemical Arabia Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Al-Jubail Petrochemical Company (4) (5) . . . . . . . . . . . . . . . . . .  
Exxon Equity Holding Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Overseas Investment Corporation . . . . . . . . . . . . . . . . . . . . . . .  

EssO Exploration Angola (Block 15) Limited ............... 
ESSO Exploration Angola (Block 171 Limited . . . . . . . . . . . . . . .  
m o n  Financial Services Company Limited . . . . . . . . . . . . . . . . .  
Exxon Ventures Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exxon Azerbaijan Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

m o n  Ventures Holdings Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ESSO Exploration and Production Angola 
(Block 33) Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mediterranean Standard Oil Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Esso Trading Company of Abu Dhabi . . . . . . . . . . . . . . . . . . . . . . . .  

m o n  Pipeline Holdings, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ExxOn Pipeline Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Exxon worldwide Trading Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ExxonMobil Research and Engineering Company . . . . . . . . . . . . . . . . . . .  
Imperial Oil Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
International Colombia Resources Corporation (25) . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Corporation 
Mobil Business Resources Corporation . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil CerrO Negro Holding, Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil CerrO Negro, Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Ecmatorial Guinea Inc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Exploration and Development Venezuela Inc. . . . . . . . . . . .  
Mobil Wmloration & Producins U.S. Inc. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . .  Mobil Exploration and Producing North America Inc. 
Mobil Oil Exploration & Producing Southeast Inc. . . . . . . . .  
Mobil Oil Indonesia Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil ~nternational Finance Corporation . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Investments Inc. 

Mobil International Petroleum Corporation . . . . . . . . . . . . . . . . . . .  
Mobil de Colombia S.A. ( 2 6 )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
General Petroleum Company, Inc. . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Chemical International Ltd. . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Exploration Norway Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Oil Abu Dhabi Inc. 
Mobil Oil Company de Colombia . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Cote daIvoire . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil do Brasil (Industria e Comerciol Ltda. (271.. . .  
Mobil Oil East Africa Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Egypt (S.A.E.) (281 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Oil Francaise 
Mobil Oil Malaysia Sendirian Berhad . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Singapore Pte. Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Petroleum Company Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Australia Finance Company Pty Ltd . . . . . . . . . . . . . . . .  
Mobil Europe Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

</TABLE> 

ccs 
Delaware 
Delaware 
Saudi Arabia 
Delaware 
Delaware 
Bahamas 
Bahamas 
Bahamas 
Delaware 
Bahamas 
Delaware 

Bahamas 
Delaware 
Delaware 
Delaware 
Delaware 
Delaware 
Delaware 
Canada 
Delaware 
Delaware 
Delaware 
cayman Island 
Bahamas 
Delaware 
Delaware 
Delaware 
Nevada 
Delaware 
Delaware 
Delaware 
Delaware 
Delaware 
Colombia 
New York 
Delaware 
Delaware 
Delaware 
Delaware 
Ivory Coast 
Brazil 
Delaware 
Egypt 
France 
Malaysia 
Singapore 
Delaware 
Australia 
Delaware 

Percentage of 
Voting Securities 

Owned by State or 
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cs, 
Mobil Corporation (continued) 
Mobil International Petroleum Corporation (continued) 

Mobil Petroleum Company Inc. (continued) 
Mobil Exploration Indonesia Inc. . . . . . . . . . . . . . . . . . . . .  
Mobil Exploration & Producing Australia ~ t y  ~ t d  . . . . . .  

Mobil Australia Resources Company Pty Limited . . . . .  
Mobil Holdings 1U.K.) Limited . . . . . . . . . . . . . . . . . . . . . . . .  

MObil Holdings (Europe and Africa) Limited . . . . . . . .  
Mobil Oil Portuguesa, LDA (29) . . . . . . . . . . . . . . . . .  

Mobil Holdings Limited . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Company Limited . . . . . . . . . . . . . . . . . . . . . .  

MObil Gas Marketing (U.K.) Limited . . . . . . . . . .  
Mobil Services Company Limited . . . . . . . . . . . . . .  
Mobil Trading and Supply Limited . . . . . . . . . . . .  
Vacuum Oil Company Limited . . . . . . . . . . . . . . . . . .  

Superior Oil (UK) Limited . . . . . . . . . . . . . . . . . . . . . .  
MObil North Sea Limited . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Holdings Benelux Inc. . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil B.V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Oil S.A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Hellas A.E. (30) . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Marine Transportation Limited . . . . . . . . . . . . . . . . . .  
Mobil Shipping and Transportation Company . . . . . . . . .  

Mobil Oil Australia Limited . . . . . . . . . . . . . . . . . . . . . . . . . .  
Vacuum Oil Company Proprietary Limited . . . . . . . . . . . .  

Mobil Refining Australia Pty LT D . . . . . . . . . . . . . . .  
Mobil Oil Austria Aktiengesellschaft . . . . . . . . . . . . . . . . .  
Mobil Oil GmbH (31) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Erdgas-Erdoel GmbH . . .  : . . . . . . . . . . . . . . . . . . . . . .  
Mobil Mineraloel GmbH . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Oil Hong Kong Limited . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Kazakhstan Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Maroc (32) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil New Zealand Limited . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Qatar Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil (Switzerland) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Oil Turk A.S. 
Mobil Petrochemical Sales and Supply Corporation . . . . .  

. . . . . . . . . . . . . . . . . . . .  Mobil Producing Netherlands Inc. 
Mobil Saudi Arabia Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Sekiyu Kabushiki Kaisha . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Vietnam Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Mobil Yanbu Petrochemical Company Inc. 

. . . . . . . . . . . . . .  Saudi Yanbu Petrochemical Co. (4) (5) 
. . . . . . . . . . . . . . . . . . .  Mobil Yanbu Refining Company Inc. 

. .  Saudi Aramco Mobil Refinery Company Ltd. (4) (5). 
Mobil Petrochemicals International Limited . . . . . . . . . . . . .  
Mobil Pipe Line Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

</TASLE> 

cs> 
Mobil Corporation (continued) 
Mobil International Petroleum Corporation (continued) 

Mobil Plastics Europe, Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Petrochemical Holdings Co. Inc. . . . . . . . . . . . . . . . . . . .  

Mobil Sales and Supply Corporation . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Gas Liquids Trading, Inc. . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Kazakhstan Ventures Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Tengizchevroil (5) 

Mobil Natural Gas Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Duke Energy and Marketing LLC (5) . . . . . . . . . . . . . . . . . . . . . . . . . .  

MObil Oil Cameroun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Oil Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Alaska Pipeline Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil California Exploration & Producing Asset 
Company (33) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aera Energy L.L.C. (5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Chemical Company Inc. 
Mobil Development Nigeria Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . .  Mobil Producing Nigeria Unlimited (34) 
Mobil Exploration and Producing Services Inc. . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Exploration Nigeria Inc. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Mobil Oil Credit Corporation 

Mobil Oil Nigeria Public Limited Company . . . . . . . . . . . . . . . . . . .  
Mobil Oil Refining Corporation . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Rocky Mountain Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Investments Canada Inc. (35) . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Oil Canada, Ltd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Mobil Technology Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Mobil Produccion E Industrializacion de Venezuela . . . . . . . . . . . . .  
Mobil Producing Texas & New Mexico Inc. . . . . . . . . . . . . . . . . . . . . . .  
Mobil Qatargas Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Qatar Liquefied Gas Company Limited (5) . . . . . . . . . . . . . . . . . . . .  
Mobil QM Gas Inc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Ras Laffan Liquefied Natural Gas Company Ltd. (5) . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  The Superior Oil Company 

oy ESSO ab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
SeaRiver Maritime Financial Holdings, Inc. ..................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SeaRiver Maritime. Inc. 
</TABLE> 

Immediate Country of 
Parent (s) Organization 

................................. 
ccs ccs 

Delaware 
Australla 
Australla 
Delaware 
Delaware 
Portugal 
England 
England 
England 
England 
England 
England 
England 
Delaware 
Delaware 
Netherlands 
Spaln 
Greece 
Canada 
Marshall Islands 
Australia 
Australla 
Australia 
Austrla 
Germany 
Germany 
Germany 
Hong KOng 
Delaware 
Morocco 
New Zealand 
Delaware 
Switzerland 
mrkey 
Delaware 
Delaware 
Delaware 
Japan 
Delaware 
Delaware 
Saudi Arabxa 
Delaware 
Saudl Arabia 
Delaware 
Delaware 

Percentage of 
Voting Securities 

owned by State or 
Immediate Country of 
Parent(s) Organization 

............................. 
ccs ccs 

100 Delaware 
100 Delaware 
100 Delaware 
100 Delaware 
100 Delaware 
25 Kazakhstan 
100 Delaware 
40 Delaware 
99.98 Cameroon 
100 New York 
100 Delaware 

100 Delaware 
48.2 California 
100 Delaware 
100 Delaware 
100 Nigeria 
100  ela aware 
100 Delaware 
100 Delaware 
6 0 Nigeria 
100 Delaware 
100 Delaware 
100 Delaware 
100 Canada 
100 Delaware 
100 Delaware 
100 Delaware 
100 Delaware 
10 Qatar 
100 Delaware 
26.5 Qatar 
100 Delaware 
100 Finland 
100 Delaware 
100 Delaware 
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- - - - - - - - - - - - - . - - ---------.-...------. 
NOTES : 
(1) For the purposes of this list, if the registrant owns directly or 

indirectly approximately 50 percent of the voting securities of any 
person and approximately 50 percent of the voting securities of such 
person is owned directly or indirectly by another interest, or if the 
registrant includes its share of net income of any other unconsolidated 
person in consolidated net income, such person.is deemed to be a 
subsidiary. 

(21  With respect to certain companies, shares in names of nominees and 
qualifying shares in names of directors are included in the above 
percentages. 

(31 The names of other subsidiaries have been omitted from the above list 
Since considered in the aggregate, they would not constitute a 
significant subsidiary. 

The registrant owns directly or indirectly approximately 50 percent of 
the securities of this person and approximately 50 percent of the voting 
Securities of this person is owned directly or indirectly by another 
single interest. 
The investment in this unconsolidated person is represented by the 
registrant's percentage interest in the underlying net assets of such 
person. 
Dual ownership; of the 100%. 83.3333% is owned by Esso Eastern Inc. and 
16.6667% is owned by Exxon Chemical Eastern Inc. 
Dual ownership; of the 100%. 98% is owned by Esso UK plc and 2% is owned 
by Esso Holding Company U.K. Inc. 
Multiple ownership; of the 100%. 97% is owned by Esso Eastern Inc., 
2.75% is owned by Exxon Chemical Interamerica Inc. and .25% is owned by 
Exxon Mobil Corporation. 
Dual ownership; of the 100%. 99.99997% is owned by Esso Holding B.V. and 
0.00003% is owned by Exxon Chemical Holland Inc. 
Multiple ownership; of the 100%. 32.22% is owned by ~ s s o  N.v./S.A., 
26.39% is owned by Esso Standard NV, 28.06% is owned by Esso Exploration 
and Production Norway AS and 13.33% isowned by Exxon Chemical Antwerp 
Ethylene NV. 
Dual ownership; of the 100%. 99.9994% is owned by Esso Holding B.V. and 
0.0006% is owned by Exxon Chemical Holland Inc. 
Dual owhership; of the 100%. 99.9% is owned by Exxon Denmark Holdings 
International ApS and 0.1% is owned by Exxon Luxembourg International, 
SARL . 
Dual ownership; of the 100%. 99.9996% is owned by ESSO Central Europe 
Holding GmbH and 0.0004% is owned by Exxon Mobil Corporation. 
Dual ownership; of the 100%. 99.998% is owned by ESSO Central Europe 
Holding GmbH and 0.002% is owned by Exxon Mobil Corporation. 
Dual ownership; of the 50.103%. 48.571% is owned by Esso Eastern Inc. 
and 1.532% is owned by Esso Sekiyu Kabushiki Kaisha. 
Dual ownership; of the 50%, 25% is owned by Esso Eastern Inc. and 25% is 
owned.by Mobil Petroleum company Inc. 
Dual ownership; of the 100%. 90% is owned by Exxon Mobil Corporation and 
10% is owned by Exxon Overseas Corporation. 
Dual ownership; of the 100%. 68.4% is owned by Exxon Mobil Corporation 
and 31.6% is owned by Exxon Asset Management Company. 
Dual ownership; of the 100%. 81.4% is owned by Exxon Chemical Asset 
Management Partnership and 18.6% is owned by Exxon Mobil Corporation. 
Dual ownership; of the 100%. 98% is owned by Exxon Mobile Bay Limited 
Partnership and 2% is owned by Exxon Chemical HDPE Inc. 
Dual ownership; of the 100%. 98% is owned by Societe Francaise EXXON 
CHEMICAL S.A. and 2% is owned by Exxon Chemical France. 
Dual ownership; of the 100%. 79.822% is owned by Exxon Mobil Corporation 
and 20.178% is owned by Esso Standard (Inter-America) Inc. 
Dual ownership; of the 100%. 99% is owned by Wuon Holding Latin America 
Limited and 1% is owned by Exxon Mobil Corpor,ation. 
Multiple ownership; of the 100%. 47.56% is owned by Exxon Minerals 
International Inc., 34.18% is owned by Exxon Financial Services Company 
Limited and 18.26% is owned by Exxon Holding Latin America Limited. 
Dual ownership; of the 100%. 55% is owned by Exxon Mobil Corporation and 
45% is owned by Esso Holding Company Holland Inc. 

Multiple ownership; of the 98.1%. 81.27% is owned by Mobil International 
Petroleum Corporation, .31% is owned by Mobil Oil Company de Colombia 
and 16.52% is owned by Mobil Petroleum Company Inc. 
Dual ownership; of the 100%. 90% is owned by Mobil International 
Petroleum Corporation and 10% is owned by General Petroleum Company Inc. 
Multiple ownership; of the 100%. 99.28% is owned by Mobil International 
Petroleum Corporation, .36% is owned by General Petroleum Company, Inc. 
and .36% is owned by Mobil Petroleum Company, Inc. 
Dual ownership; of the 100%. 99.98% is owned by Mobil Holdings (Europe 
and Africa) Limited and .02% is owned by Mobil Services Company Limited. 
Dual ownership; of the 100%. 99.98% is owned by Mobil Holdings Benelux 
Inc. and .02% is owned by Mobil Holdings (UK) Limited. 
Dual ownership; of the 100%. 90% is owned by Mobil Petroleum Company 
Inc. and 10% is owned by Mobil International Petroleum Corporation. 
Dual ownership; of the 100%. 87.55% is owned by Mobil Petroleum Company 
Inc. and 12.45% is owned by Mobil Oil Francaise. 
Dual ownership; of the 100%. 98.5% is owned by Mobil Oil Corporation and 
1.5% is owned by Mobil Exploration and Producing North America Inc. 
Dual ownership; of the 100%. 50% is owned by Mobil Development Nigeria 
Inc. and 50% is owned by Mobil Exploration Nigeria Inc. 
Dual ownership; of the 100%. 65.31% is owned by Mobil Rocky Mountain 
Inc. and 34.69% is owned by Mobil Exploration and Producing North 
America Inc. 
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cDESCRIPTIONzCONSENT OF PRICEWATERHOUSECOOPERS LLP 
<TEXT> 

EXHIBIT 23.1 

CONSENT OF INDEPENDEm ACCOUNTANTS 

We hereby consent to the incorporation by reference in the following 
Prospectuses constituting part of the Registration Statements on: 

<TABLE> 
, <S> <C> 

Form 5-3 (Nos. 333-27489 --Enon Mobil Corporation Shareholder Investment Program; 
and 33-60677) 

Form 5-3 (No. 33-48919) --Guaranteed Debt Securities and Warrants to Purchase 
Guaranteed Debt Securities of Euon Capital Corporation; 

Form 5-3 (No. 33-8922) --Guaranteed Debt Securities of SeaRiver Maritime 
Financial Holdings, Inc. (formerly w o n  Shipping 
Company 

</TABLE> 

and we hereby consent to the incorporation by reference in the Registration 
Statements on: 

<TABLE> 
<S> <C> 
Form 5-8 (Nos. 333-38917 --I993 Incentive Program of W o n  Mobil Corporation 

and 33-51107) (together with 1988 Long Tern Incentive Plan of W o n  
~obil Corporation); 

Form 5-8 (No. 333-72955) ' --EuonMobil Savings Plan 
Form S-8 (No. 333-75659) --Post-Effective Amendment No. 1 on Form 5-8 to Form 5-4 

</TABLE> 

of our report dated February 23, 2000 appearing on page F13 of the 
accompanying financial section of the 1999 Annual Report to shareholders of 
Euon Mobil Corporation which is incorporated as Exhibit 13 in this Annual 
Report on ~ o r n  10-K. 

/s/ PRICEWATERHOUSECOOPERS LLP 

Dallas, Texas 
March 23, 2000 

1 
</TEXT> 
c /DOCUMENT> 
<DOCUMENT> 
cTYPE>EX-23.2 
cSEQUENCE>ll 
cDESCRIPTION>CONSENT OF ERNST & YOUNG LLP 
<TEXT> 

EXHIBIT 23.2 

Consent of Ernst 6 Young LLP, Independent Auditors 

We consent to the incorporation by reference in the Registration Statements on 
Form S-3 (Nos. 333-27489 and 33-60677) pertaining to the Exxon Mobil 
Corporation Shareholder Investment Program; Forn S-3 (No. 33-48919) pertaining 
to Guaranteed Debt Securities and warrants to Purchase Guaranteed Debt 
Securities of Euon Capital Corporation; Forn 5-3 (No. 33-8922) pertaining to 
Guaranteed Debt Securities of SeaRiver Maritime Financial Holdings, Inc. 
(formerly W o n  Shipping Company); Form 5-8 (Nos. .333-38917 and 33-51107) 
pertaininy to the 1993 Incentive Program of w o n  Mobil Corporation and the 
1998 Long Term Incentive Plan of W o n  Mobil Corporation; Forn 5-8 (No. 333- 
729551 pertaining to the EXxonMobil Savings Plan; Forn 5-8 (No. 333-75659) 
pertaininy to the Post-Effective Amendment No. 1 on Forn 5-8 to Form S-4; and 
in the related Prospectuses of our report dated February 26, 1999, with 
respect to the consolidated financial statements and schedule of Mobil 
Corporation included in this Annual Report on Form 10-K of W o n  Mobil 
Corporation. 

/ 5 /  ERNST 6 YOUNG LLP 

McLean. Virginia 
March 23, 2000 

1 
</TEXT> 
</DOCUMENT> 
<DOCUMEm> 
cTYPE>EX-27.1 
cSEQUENCE>12 
cDESCRIPTION>FINANCIAL DATA SCHEDULE 
<TEXT> 

THE SCHEDULE CONTAINS SUMMRRY FINANCIAL INFORMATION EXTRACTED FROM EXXONMOBIL'S 
CONSOLIDATED BALANCE SHEET AT 12/31/99 AND EXXONMOBIL'S CONSOLIDATED STATEMENT 
OF INCOME FOR THE YEAR ENDED 12/31/99, THAT ARE CONTAINED IN EXXONMOBIL'S FORM 
10-K FOR THE ANNUAL PERIOD ENDED 12/31/99. THE SCHEDULE IS QUALIFIED IN ITS 
ENTIRETY BY REFERENCE TO SUCH FINANCIAL STATEMENTS. 
</LEGEND> 
cmTIPLIER> 1,000,000 
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</TABLE> 
c /TEXT> 
</DOCUMENT> 
<DOCUMENT> 
cTYPE>EX-27.2 
cSEQUENCE>13 
cDESCRIPTION>FINANCIAL DATA SCHEDULE 
<TEXT> 

<PAGE, 
<ARTICLE> 5 
c LEGEND, 
THE SCHEDULE CONTAINS SUMMARY FINANCIAL INFORMATION EXTRACTED FROM EXXONMOBIL'S 
CONSOLIDATED BALRNCE SHEET AT 12/31/97 AND 12/31/98 AND EXXONMOBIL'S 
CONSOLIDATED STATEMENT OF INCOME FOR THE YEARS ENDED 12/31/97 AND 12/31/98, AS 
RESTATED TO REFLECT ACCOUNTING FOR THE MERGER OF EXXON AND MOBIL AS A POOLING OF 
INTERESTS, THE SCHEDULE IS QUALIFIED IN ITS ENTIRETY BY REFERENCE TO SUCH 
FINANCIAL STATEMENTS. 
</LEGEND> 
<MULTIPLIER> 1,000,000 

<S> 
<PERIOD-TYPE> 
<FISCAL-YEAR-END, 
<PERIOD-END> 
<CASH> 
<SECURITIES> 
<RECEIVABLES> 
<ALLOWANCES> 
<INVENTORY> 
<CURRENT-ASSETS, 
<PP&E> 
<DEPRECIATION, 
<TOTAL-ASSETS, 
<CURRENT-LIABILITIES, 
<BONDS> 
<PREFERRED-MANDATORY, 
<PREFERRED> 
<COMMON> 
<OTHER-SE> 
<TOTAL-LIABILITY-AND-EQUITY, 
<SALES> 
<TOTAL-REVENUES> 
< CGS > 
<TOTAL-COSTS, 
<OTHER-EXPENSES, 
<LOSS-PROVISION, 
<INTEREST-EXPENSE, 
<INCOME-PRETAX, 
<INCOME-TAX> 
<INCOME-CONTINUING~ 
<DISCONTINLtED> 
<EXTRAORDINARY> 
<CHANGES> 
c~~~-INCOME> 
~EPS-BASIC, 
<EPS-DILUTED> 

</TABLE> 
c /TEXT> 
</DOCUMrn> 
<DOCUMENT> 
cTYPE>EX-27.3 
cSEQUENCE>14 
cDESCRIPTION>FINANCIAL DATA SCHEDULE 
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<TEXT> 

<TABLE> <S> <C> 

<PAGE> 
<ARTICLE> 5 
<LEGEND> 
THE SCHEDULE CONTAINS SUMMARY FINANCIAL INFORMATION EXTRACTED FROM EXXONMOBIL'S 
CONDENSED CONSOLIDATED BALANCE SHEET AT 3/31/99 AND 6/30/99 AND 9/30/99 AND 
EXXONMOBIL'S CONDENSED CONSOLIDATED STATEMENT OF INCOME FOR THE THREE MONTHS 
ENDED 3/31/99, SIX MOhTHS ENDED 6/30/99 AND NINE MONTHS ENDED 9/30/99, AS 
RESTATED TO REFLECT ACCOUNTING FOR THE MERGER OF EXXON AND MOBIL AS A POOLING 
OF INTERESTS. THE SCHEDULE IS QUALIFIED IN ITS ENTIRETY BY REFERENCE TO SUCH 
FINANCIAL STATEMENTS 
</LEGEND> 
cMULTIPLIER, 1.000.000 

<s> 
<PERIOD-TY PE, 
<FISCAL-YEAR-END, 
<PERIOD-END, 
<CASH> 
<SECURITIES> 
<RECEIVABLES> 
<ALLOWANCES> 
<INVENTORY> 
<CURREhT-ASSETS, 
<PP&E> 
<DEPRECIATIONz. 
<TOTAL-ASSETS, 
<CURRENT-LIABILITIES, 
<BONDS> 
<PREFERRED-MANDATORY> 
<PREFERRED> 
<COMMON> 
<OTHER-SE, 
<TOTAL-LIABILITY-AND-EQUITY, 
<SALES> 
<TOTAL-REVENUES> 
<CGS> 
<TOTAL-COSTS, 
<OTHER-EXPENSES, 
<WSS-PROVISION, 
<INTEREST-EXPENSE, 
<INCOME-PRETAX, 
<INCOME-TAX, 
<INCOME-COWTINUINGz- 
<DISCONTINUED> 
<EXTRAORDINARY > 
<CHANGES> 
<NET-INCOME, 
<EPS-BASIC, 
<EPS-DILUTED, 

</TABLE> 
</TEXT> 
</WrnENT> 
<WrnEWT> 
<TYPE>EX-27.4 
<SEQIJENCE> 15 
<DESCRIPTION>FINANCIAL DATA SCHEDULE 
<TEXT> 

<PAGE> 
<ARTICLE> 5 
<LEGEND> 
THE SCHEDULE CONTAINS SUMMARY FINANCIAL INFORMATION EXTRACTED FROM EXXONMOBIL'S 
CONSENSED CONSOLIDATED BALANCE SHEET AT 3/31/98 AND 6/30/98 AND 9/30/98 AND 
EXXONMOBIL'S CONDENSED CONSOLIDATED STATEMENT OF INCOME FOR THE THREE MONTHS 
ENDED 3/31/98, SIX MOEPIlIS ENDED 6/30/98 AND NINE MOWTHS ENDED 9/30/98, AS 
RESTATED TO REFLECT ACCOUNTING FOR THE MERGER OF EXXON AND MOBIL AS A POOLING OF 
IhTERESTS. THE SCHEDULE IS QUALIFIED IN ITS ENTIRETY BY REFERENCE TO SUCH 
FINANCIAL STATEMENTS. 
</LEGEND> 
<MULTIPLIER> 1,000,000 
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</TABLE, 
</TEXT, 
c /WCUMENT> 
cDOCUMENTr 
cTYPE>EX-99 
cSEQWNCE>16 
cDESCRIPTIONsREPORT OF ERNST h YOUNG LLP 
<TEXT> 

Exhibit 99 

Report of Ernst h Young LLP 
Independent Auditors 

Board of Directors and Shareholders 
Mobil Corporation 

We have audited the consolidated balance sheet.s of Mobil Corporation as of 
December 31, 1998, and the related consolidated statements of income, changes in 
shareholders' equity, and cash flows for each of the two years in the period 
ended December 31, 1998 (not presented separately herein). Our audits also 
included the financial statement schedule listed in the Index at Item 14 (not 
presented separately herein). These financial statements and schedule are the 
responsibility of the Company's management. our responsibility is to express an 
opinion on these financial statements based on our audits. 

we conducted our audits in accordance with auditing standards generally accepted 
in the United States. Those standards require that we plan and perform the 
audit to obtain reasonable assurance about whether the financial statements are 
free of material misstatement. An audit includes examining, on a test basis. 
evidence supporting the amounts and disclosures in the financial statements. An 
audit also includes assessing the accounting principles used and significant 
estimates made by management, as well as evaluating the overall financial 
statement presentation. We believe that our audits provide a reasonable basis 
for our opinion. 

In our opinion, the financial statements referred to above present fairly, in 
all material respects, the consolidated financial position of Mobil Corporation 
at December 31, 1998, and the consolidated results of its operations and its 
cash flows for each of the two years in the period ended December 31, 1998, in 
conformity with accounting principles generally accepted in the United States. 
Also, in our opinion, the related financial statement schedule, when considered 
in relation to the basis financial statements taken as a whole, presents fairly 
in all material respects the information set forth therein. 

/s/ ERNST h YOUNG LLP 

McLean, Virginia 
February 26, 1999 
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MERGER PROPOSED - -  YOUR VOTE IS VERY IMPORTANT 

The Boards of Directors of Exxon Corporation and Mobil Corporation have 
approved a merger agreement which provides for the combination of the two 
companies. We believe.the combined company will be able to create 
substantially more shareholder value than could be achieved by the companies 
individually. 

Our combined company would be named Exxon Mobil Corporation, with its 
headquarters in Irving, Texas. Sometimes in this booklet we will refer to the 
combined company as "Exxon Mobil" . 

If the merger is completed, holders of Mobil common stock will receive, for 
each Mobil share, 1.32015 shares of Exxon Mobil common stock, and each share 
of Mobil ESOP preferred stock will be converted into an equivalent share of a 
newly created class of Exxon Mobil preferred stock. Exxon shareholders will 
continue to own their existing shares after the merger. Sometimes in this 
booklet we refer to Exxon stock after the closing of the merger as "Exxon 
Mobil stock". 

Exxon Mobil will issue approximately 1.03 billion shares of Exxon Mobil common, 
stock to Mobil shareholders in the merger, based on outstanding shares on 
March 1, 1999. These shares will represent approximately 30% of the 
outstanding Exxon Mobil common stock after the merger. Exxon shares held by 
ExxOn shareholders before the merger will represent approximately 70% of the 
outstanding EXXOn Mobil shares after the merger. 

We are asking shareholders of Exxon to approve the merger and related matters 
and to vote on the election of Exxon directors and other Exxon annual meeting 
matters described in this booklet. 

We are asking shareholders of Mobil to approve the merger agreement and the 
merger and to vote on the election of Mobil directors and other Mobil annual 
meeting matters described in this booklet. If the merger is completed, these 
Mobil annual meeting matters will, as a result, be superseded. 

We cannot complete the merger unless shareholders of both companies approve 
it. Approval of the other annual meeting matters is not a condition of the 
merger. 

The dates, times and places of the meetings are: 

For Exxon shareholders: 

Thursday, May 27, 1999 
10:OO a.m., Central Time 
Trinity Conference Center 
Wyndham Anatole Hotel 
2201 Stemmons Freeway 
Dallas, Texas 

For Mobil shareholders: 

Thursday, May 27, 1999 
10:OO a.m., Central Time 
Regency Ballroom of the Fairmont Hotel 
1717 North Akard Street 
Dallas. Texas 

/s/ Lee R. Raymond /s/ Lucio A. Noto 

Lee R. Raymond Lucio A. Noto 
Chairman of the Board Chairman of the Board and Chief Executive Officer 
ExxOn Corporation Mobil Corporation 

Neither the Securities and Exchange Commission nor any state securities 
regulators have approved the Exxon Mobil stock to be issued under this 
Joint Proxy Statement/Prospectus or determined if this Joint Proxy 
Statement/Prospectus is accurate or adequate. Any representation to the 
contrary is a criminal offense. 
............................................................................... 



Joint proxy Statement/Prospectus dated , 1999, and first mailed to 
shareholders on April 9. 1999. 
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NOTICE OF ANNUAL MEETING OF SHAREHOLDERS OF EXXON CORPORATION 

Time : 
l0:oO a.m., Central Time 

Date: 
May 27, 1999 

Place : 
Trinity Conference Center 
Wyndham Anatole Hotel 
2201 Stemmons Freeway 
Dallas, Texas 

Purpose : 
o Vote on the proposed merger of Exxon and Mobil and related matters 
o Elect directors 
o Ratify appointment of independent accountants 
o Vote on four shareholder proposals 
o Conduct other business if properly raised 

Only shareholders of record on March 29, 1999 may vote at the 
meeting. Only shareholders or their proxy holders and Exxon guests 
may attend the meeting. 

Your vote is important. Please complete, sign, date and return your 
proxy card in the enclosed envelope promptly, or authorize the 
individuals named on your proxy card to vote your shares by calling 
the toll-free telephone number or using the internet as described in 
the instructions included with your proxy card. 

/s/ T.P. Townsend 
T.P. Townsend 
secretary 

April 9, 1999 

[Note: Page for Mobil Booklet only.] 
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NOTICE OF ANNUAL MEETING 
TO BE HELD ON MAY 27, 1999 

To the Shareholders of Mobil Corporation: 

The annual meeting of shareholders of Mobil Corporation will be held on 
Thursday. May 27, 1999, at 1o:oO a.m., at the Regency Ballroom of the Fairmont 
Hotel, 1717 North Akard Street, Dallas, Texas, for the following purposes: 

1. To consider and vote upon a proposal to approve and adopt the Agreement 
and Plan of Merger, dated as of December 1, 1998, among Mobil, Exxon 
Corporation and a subsidiary of Exxon, and the merger, as described in 
the attached joint proxy statement/prospectus; 

2. To elect four members to the Board of Directors of Mobil; 

3. To approve and ratify the appointment of Ernst & Young LLP as Mobil's 
independent auditors for 1999; 

4. To vote upon two shareholder proposals; and 

5. To transact such other business as may properly come before the meeting 
or any adjournment or postponement. 

Holders of record of Mobil common stock and of Mobil ESOP preferred stock at 
the close of business on March 29, 1999, will be entitled to vote at the Mobil 
meeting or any adjournment or postponement. A list of shareholders entitled 
to vote will be kept at Mobil Place at 3000 Pegasus Park Drive, Dallas, Texas 
75247, for ten days before the meeting. 

If you attend the meeting, you must register before entering. We will' give 
priority Seating to shareholders of record, beneficial owners who have 
evidence of ownership, or their authorized representatives, and guests of 
management. You may bring one guest. 

Please do not send any certificates for your stock at this time. 
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/s/ Carole J . Yaley 
Carole J . Yaley 
Secretary 

April 9. 1999 

Your vote is important . Whether or not you plan to attend the Mobil meeting . 
please complete. date and return your proxy card in the enclosed envelope 
promptly or authorize the individuals named on your proxy card to vote your 
shares by calling the toll-free telephone number or using the internet by 
following the instructions included with your proxy card . 
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CHAPTER ONE 
THE MERGER 

QUESTIONS AND ANSWERS ABOUT THE MERGER 

Q: When and where are the shareholder meetings? 

A: Each company's meeting will take place on May 27, 1999 in Dallas, Texas. The 
address of each meeting is on page 11-1. 

Q: What do I need to do now? 

A: Just mail your signed proxy card in the enclosed return envelope or vote by 
telephone or the internet, as soon as possible, so that your shares may be 
represented at your meeting. In order to assure that your vote is obtained, 
please give your proxy as instructed on your proxy card even if you currently 
plan to attend a meeting in person. The Board of Directors of each of Exxon and 
Mobil recommends that its shareholders vote in favor of the merger. 

Q: What do I do if I want to change my vote? 

A: Just send in a later-dated. signed proxy card to your companyls Secretary or 
vote again by telephone or the internet before your meeting. Or, you can attend 
your meeting in person and vote. You may also revoke your proxy by sending a 
notice of revocation to your company's Secretary at the address under "The 
Companies" on page 1-2. 

Q: If my shares are held in "street name" by my broker, will my broker vote 
my shares for me? 

A: If you do not provide your broker with instructions on how to vote your 
"street name" shares, your broker will not be permitted to vote them on the 
merger. You should therefore be sure to provide your broker with instructions on 
how to vote your shares. Please check the voting form used by your broker to see 
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if it offers telephone or internet voting 

If you are an Exxon shareholder and do no: give voting instructions to your 
broker, you will not be counted as voting for purposes of the merger vote unless 
You appear in person at the Exxon meeting. 

If you are a Mobil shareholder and do not give voting instructions to your 
broker, you will, in effect, be voting against the merger unless you appear in 
person at the Mobil meeting and vote in favor of the merger. 

Q: Should I send in my stock certificates now? 

A :  No. If the merger is completed, we will send Mobil shareholders written 
instructions for exchanging their share certificates. Exxon shareholders will 
keep their existing certificates. 

Q: What happens to my future dividends? 

A :  We expect no changes in Exxon's or Mobil's dividend policies before the 
merger. We expect that Exxon Mobil will continue to pay quarterly dividends on 
Exxon Mobil common stock after the merger. The payment of dividends by Exxon 
Mobil in the future, however, will depend on business conditions, Exxon Mobil's 
financial condition and earnings, and other factors. To compare dividends paid 
by each of Exxon and Mobil, see page 1-30. 

Q: When do you expect the merger to be completed? 

A :  We are working towards completing the merger as quickly as possible. In 
addition to shareholder approvals, we must also obtain regulatory approvals. We 
hope to complete the merger by mid-year, 1999. 

Q: Who do I call if I have questions about the meetings or the merger? 

A :  Exxon shareholders may call 1-800-628-8536. 
Mobil shareholders may call 1-800-300-3610. 

Chapter One - The Merger 

This summary highlights selected information from this joint proxy 
statement/prospectus and may not contain all of the information that is 
Important to you. To understand the merger fully and for a more complete 
description of the legal terms of the merger, you should read this document and 
the documents we have referred you to carefully. See "Where You Can Find More 
Information" on page VI-1. 

The Companies 

Exxon Corporation 
5959 Las Colinas Boulevard 
Irving, Texas 75039-2298 
(972) 444-1000 

Exxon's principal business is energy, involving exploration for, and production 
of, crude oil and natural gas, manufacturing of petroleum products and 
transportation and sale of crude oil, natural gas and petroleum products..~xxon 
is also a major manufacturer and marketer of petrochemicals, including olefins, 
aromatics, polyethylene and polypropylene plastics, and a wide array of 
specialty products. Exxon also engages in exploration for, and mining and sale 
of, coal, copper and other minerals, and has interests in electric power 
generation. Exxon affiliates support our businesses with extensive research 
programs. 

Mobil Corporation 
3225 Gallows Road 
Fairfax, Virginia 22307-0001 
(703) 846-3000 

Mobil's principal business involves crude oil, natural gas and petroleum 
products. Mobil is also a manufacturer and marketer of petrochemicals, packaging 
films and specialty chemical products. Mobil operates a worldwide oil and gas 
exploration and producing business, a global marketing and refining complex, a 
network of pipelines and tankers linking these worldwide oil and gas businesses, 
a worldwide chemical business and a sophisticated research and engineering 
operation. 

Reasons for the Merger 

We believe the combined Exxon Mobil can be run more efficiently and can use its 
capital more profitably than either company on its own. As a result, we believe 
the merger will create substantial long-term value for the shareholders of both 
companies. Of course, these benefits depend on our ability to obtain the 
necessary approvals for the merger, to integrate the businesses of Exxon and 
Mobil successfully after the merger, and on other uncertainties described on 
page 1-12. 
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To review the reasons for the merger in greater detail. see pages 1-19 through 
1-26, 

Merger Recommendations to Shareholders 

TO Exxon Shareholders: 

The Exxon Board belleves that the merger is fair to you and in your best 
lnterest and recommends that you vote FOR the merger, Including the related 
Issuance of common stock and the related amendments to Exxon's charter described 
on page 111-10. 

TO Mobil Shareholders: 

The Mobil Board believes that the merger is fair to you and in your best 
interest and recommends that you vote FOR the approval of the merger agreement 
and the merger. 

The Merger 

The merger agreement is attached as Annex A to this joint proxy 
statement/prospectus. We encourage you to read the merger agreement as it is the 
legal document that governs the merger. 

What Mobil Shareholders Will Receive (see page 1-54) 

As a result of the.merger, Mobil shareholders will receive, for each share of 
Mobil common stock,.1.32015 shares of Exxon Mobil common stock. 

1-2 
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Exxon Mobil will not issue any fractional shares. Mobil shareholders will 
receive a check in the amount of the proceeds from the sale of their fractional 
shares in the market. 

Example : 

o If you currently own 1,000 shares of 
Mobil common stock, then after the 
merger you will receive 1,320 shares 
of Exxon Mobil common stock and a 
check for the sale proceeds for .l5 of 
one share of Exxon Mobil common 
stock, rounded to the nearest one cent. 
The value of the stock that you will 
receive will fluctuate as the price of 
Exxon Mobil common stock changes 
after the merger. 

o On April 1, 1999 the last per share 
price of Exxon common stock on the 
Consolidated Tape was $70 1/8. 
Applying the 1.32015 exchange ratio 
to the Exxon last reported price on 
that date, each holder of Mobil 
common stock would be entitled to 
receive Exxon Mobil common stock 
with a market value of approximately 
$92.58 for each share of Mobil 
common stock. However, the market 
prices for Mobil and Exxon common 
stock are likely to change between 
now and the merger. You are urged 
to obtain current price quotes for 
Mobil and Exxon common stock. 

Comparative Per Share Market Price Information 

Exxon and Mobil common stock are both listed on the New York Stock 
Exchange. On November 25, 1998, the last full trading day before Exxon and 
Mob11 issued a joint release confirming that they were in discussions 
concerning a possible combination, Exxon common stock closed at $72 11/16 
and Mobil common stock closed at $78 3/8. On November 30, 1998, the last 
full trading day prior to the public announcement of the proposed merger, 
Exxon closed at $75 and Mobil closed at $86. On April 1, 1999, Exxon 
closed at $70 1/8 and Mobil closed at $87 3/8. 

Listing of Exxon Mobil Common Stock 

The shares of Exxon Mobil common stock will be listed on the New York Stock 
Exchange under the ticker symbol "XOM". 

ownership of Exxon Mobil After the Merger 

Exxon Mobil will issue approximately 1.03 billion shares of Exxon Mobil common 
stock to Mobil shareholders in the merger. The shares of Exxon Mobil common 
stock to be issued to Mobil shareholders in the merger will represent 
approximately 301 of the outstanding Exxon Mobil common stock after the merger. 
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Thls information is based on the number of Exxon and Mobil shares outstanding on 
March 1. 1999 and does not take into account stock options or other equity-based 
awards. 

Shareholder Vote Required to Approve the Merger 

For Exxon shareholders: Approval pf the merger and related matters described on 
page 1-14 requires a majority of the votes cast by holders of Exxon common stock 
and Exxon Class A preferred stock, voting as a single class. 

For Mobil shareholders: Approval of the merger requires a majority of the total 
votes represented by the outstanding shares of Mobil common stock and Mobil ESOP 
preferred stock, voting as a single class. 

Appraisal Rights (see page 1-29) 

The holders of EXxOn and Mobil common stock do not have any right to an 
appraisal of the value of their shares in connection with the merger. We provide 
on page 1-29 In the section captioned "The Merger Transaction--Appraisal Rights" 
information regarding the appraisal rights available in connection with the 
merger to the trustee of the Mobil ESOP, the sole record holder of Mobil ESOP 
preferred stock. 

Board of Directors of ExXOn Mobil and Related Matters After the Merge1 

Following the merger, the board of directors of Exxon Mobil will have 19 
members. including the 13 current Exxon directors plus six directors designated 
by Mobil. These designees are named below (see page 1-55), Mr. Lucio A. Noto, 
Chairman of Mobil, will become the Vice-chairman of Exxon Mobil. In addition, 
one Mobil designee will be appointed to each of Exxon Mobil's Audit Committee 
and Compensation Committee. (see page 1-55.) 
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Interest of Officers and Directors in the Merger 

When you consider the Mobil Board's recommendation that Mobil shareholders vote 
in favor Of the merger, you should be aware that a number of Mobil officers and 
directors may have interests in the merger that may be different from, or in 
addition to, yours (see page 1-49), 

Accounting Treatment 

We expect the merger to qualify as a pooling of interests, which means that we 
will treat our companies as if they had always been combined for accounting and 
financial reporting purposes. As described on page 1-26. we have each received 
letters from our independent accounting firms concurring with our conclusions 
that the merger should be accounted for as a pooling of interests. 

Material Federal Income Tax Consequences of the Merger (see page 1-27) 

The merger has been structured as a "tax-free reorganization'' for federal-income 
tax purposes. Accordingly, holders of Mobil common stock or Mobil ESOP preferred 
stock generally will not recognize any gain or loss for federal income tax 
purposes on the exchange of their Mobil stock for Exxon Mobil stock in the 
merger, except for any gain or loss recognized in connection with the receipt of 
cash instead of a fractional share of Exxon Mobil common stock. The companies 
themselves, as well as holders of Exxon stock, will not recognize gain or loss 
as a result of the merger. It is a condition to the obligations of Mobil and 
Exxon to complete the merger that each receive a legal opinion from its outside 
counsel that the merger will be a tax-free reorganization for federal income tax 
purposes. 

The federal income tax consequences described above may not apply to some 
holders of Mobil stock, including some types of holders specifically referred to 
on page 1-27. Your tax consequences will depend upon your personal situation. 
You should consult your tax advisor for a full understanding of the tax 
consequences of the merger to you. 

Conditions to the Completion of the Merger (see page 1-58) 

The completion of the merger depends upon meeting a number of conditions 
including the following: 

o approval of the shareholders of Exxon and Mobil; 

o expiration or termination of the 'relevant waiting period under the 
Hart-Scott-Rodino Act; 

o approval by the European Commission of the merger; 

o absence of any law or court order prohibiting the merger; 

o receipt of letters from the independent public accountants of Exxon and 
Mobil reconfirming their concurrence that "pooling of interests" 
accounting treatment for the merger is appropriate; 

o receipt of opinions of Exxon's and Mobil's counsel that the merger will 
qualify as a tax-free reorganization; 
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0 absence of a material adverse effect on Exxon or Mobil during the period 
from December 1. 1998 until the closing of the merger; and 

o material accuracy as of closing of the representations and warranties made 
by the other' party. 

In addition, Exxon's obligation to complete the merger is subject to 

(1) there being no proceeding seeking to limit Exxon's ownership of Mobil or 
to compel divestiture of assets, in either case to an extent that could 
reasonably be expected to result in a substantial detriment to Exxon and 
Mobil taken as a whole; and 

(2) all regulatory approvals for the merger being obtained on terns that are 
not reasonably likely to result in such a substantial detriment. 

Chapter One - The Merger 

Regulatory Approvals 

Pursuant to the Hart-Scott-Rodino Act, the merger cannot be completed until 
after we have given certain information and materials to the Federal Trade 
Commission and a required waiting period has expired or been terminated. The 
companies submitted pre-merger notification and report forms during the week of 
December 14, 1998. On January 15, 1999, the FTC issued a request for additional 
information and other materials to Exxon and Mobil. The merger may not be 
completed until 20 days after both parties have substantially complied with this 
request or unless the waiting period is terminated earlier. The FTC has the 
authority to challenge the merger on antitrust grounds by seeking a federal 
court order enjoining the transaction pending an administrative hearing. 

The merger is also subject to review under the competition laws of the European 
Union. We informally notified the European Commission of the merger on December 
1. 1998, and expect to make the required formal pre-merger filing by the end of 
April 1999. 

The merger may also be subject to regulatory review in jurisdictions other than 
the U.S. and the EU. 

Exxon and Mobil are working to obtain the required regulatory approvals and 
consents. However, we can give no assurance as to when or whether any of these 
approvals and consents will be obtained or the terms and conditions that may be 
imposed. 

As described beginning on page 1-58, Exxon and Mobil are not required to close 
unless the regulatory conditions to completion of the merger are satisfied. 

Termination of the Merger Agreement (see page 1-53) 

Either Exxon or Mobil can terminate the merger agreement if any of the following 
occurs : 

(1) we do not complete the merger by December 1, 1999 - -  however, that date 
becomes June 30. 2000 if the reason for not closing by December 1, 1999 is 
that the regulatory conditions specified in the merger agreement have not 
been satisfied by that date; 

(2) Exxon or Mobil shareholders do not give the required approvals; 

( 3 )  a law or court order permanently prohibits the merger; or 

(4) the Mobil Board changes, in a manner adverse to Exxon, its recommendation 
of the merger. An adverse change would include the Mobil Board withdrawing 
or qualifying its recommendation or changing the recommendation to support 
another transaction. However, Mobil may not terminate for the reasons laid 
out in this paragraph ( 4 )  unless three conditions are met: 

o Mobil has received an offer that is superior to the merger with Exxon 
and intends to enter into an agreement with respect to the superior 
offer, 

o Exxon, within a specified time period, does not make an offer that is 
as favorable to Mobil's shareholders as the superior offer, and 

o Mobil has, prior to termination, paid to Exxon the termination fee 
described below. 

In addition, Mobil can terminate the merger agreement if the Exxon Board changes 
its recommendation of the merger in a manner adverse to Mobil. 

Neither Exxon nor Mobil can terminate the merger agreement for the reasons 
described in paragraph (1) above if it is in material breach of its obligations 
under the merger agreement. 

Finally. Exxon and Mobil can mutually agree to terminate the merger agreement. 

Ternination Fees (see page 1-60) 
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Mobil must pay Exxon a termination fee of $1.5 billion in cash if: 

(1) the merger agreement is terminated as described in paragraph ( 4 )  above. 
unless Exxon is in material breach of the merger agreement. or 

Chapter One - The Merger 

( 2 )  the merger agreement is terminated in circumstances where 

o Mobil's shareholders do not vote 
in favor of the merger, 

o a third party has made a proposal 
for an alternative transaction, and 

o within twelve months of the 
termination of the merger 
agreement Mobil enters into an 
agreement for an alternative 
transaction with that third party. 
or with another third party at a 
value per Mobil share higher 
than $95.96. 

Exxon must pay Mobil a termination fee of $1.5 blllion in cash if the merger 
agreement is terminated by Mobil because the ExxOn Board changes, in a manner 
adverse to Mobil, its recommendation in favor of the merger, unless Mobil is in 
material breach of the merger agreement. 

Stock Option Agreement 

In connection with the merger agreement, Exxon and Mobil entered into a stock 
option agreement under which Mobil granted to Exxon an option to purchase 
approximately 14.9% of Mobil's outstanding common stock, at a price of $95.96 
per share which is adjustable in certain events. The option is exercisable under 
the same circumstances in which Mobil is required to pay to Exxon the $1.5 
billion termination fee referred to above. The stock option agreement is 
attached as Annex B. We encourage you to read this agreement. 

Opinions of Financial Advisors (see pages 1-39 and 1-44] 

In deciding to approve the merger, each Board considered the opinion of its 
financial advisor. ExxOn received an opinion from J.P. Morgan Securities Inc. as 
to the fairness from a financial point of view of the consideration to be paid 
by Exxon in the merger as of December 1, 1998, and Mobil received an opinion 
from Goldman, Sachs & Co. as to the fairness from a financial point of view of 
the exchange ratio as of December 1, 1998. These opinions were reaffirmed as of 
April 2, 1999 and are attached as Annex C and Annex D. We encourage you to read 
these opinions. 

Other EXXOn Annual Meeting Matters 

At the Exxon meeting, Exxon is also asking its shareholders to: 

o elect directors to the Exxon Board; 

o ratify the appointment of Exxon's independent accountants; 

o vote on four Exxon shareholder proposals; and 

o conduct other business if properly presented. 

Approval by Exxon shareholders of these other annual meeting proposals is not a 
condition to completion of the merger. Approval of the merger is not a condition 
to approval of these other annual meeting proposals. 

The Exxon Board recommends that you vote FOR the election of directors and the 
ratification of the appointment of Exxon'sindependent accountants, and that you 
vote AGAINST the Exxon shareholder proposals. 

Other Mobil Annual Meeting Matters 

At the Mobil meeting, Mobil is also asking its shareholders to: 

o elect directors to the Mobil Board; 

o ratify the appointment of Mobil's independent auditors; 

o vote on two Mobil shareholder proposals; and 

o conduct other business if properly presented. 

Approval by Mobil shareholders of these other annual meeting proposals is not a 
condition to completion of the merger. Approval of the merger is. not a condition 
to approval of these other annual meeting proposals. If the merger is completed. 
these other annual meeting proposals will, as a result, be superseded. 
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The Mobll Board recommends that you vote FOR the election of directors and the 
ratification of the appointment of Mobil's independent auditors, and that you 
vote AGAINST the Mobil shareholder proposals. 

Chapter One - The Merger 

SELECTED HISTORICAL AND PRO FORMA FINANCIAL DATA 

How We Prepared the Financial Statements 

We are providing the following information to aid you in your analysis of 
the financial aspects of the merger. We derived this information from the 
audited financial statements of Exxon for the years 1994 through 1998 and from 
the audited financial statements of Mobil for the years 1994 through 1998. The 
information is only a summary and you should read it together with our 
historical financial statements and related notes contained in the annual 
reports and other information that we have filed with the SEC and incorporated 
by reference. See "Where You Can Find More Information" on page VI-1. 

Pooling of Interests Accounting Treatment 

We expect that the merger will be accounted for as a "pooling of 
interests " This means that, for accounting and financial reporting purposes, we 
wlll treat our companies as lf they had always been combined. For a more 
detailed description of pooling of interests accounting, see "The Merger 
Transaction--Accounting Treatment" on page 1-26, 

We have presented unaudited pro forma condensed combined financial 
information that reflects the pooling of interests method of accounting to give 
you a better picture of what our businesses mlght have looked like had they been 
combined since January 1, 1996. We prepared the pro forma condensed combined 
statements of income and pro forma condensed comblned balance sheet by adding or 
combining the historical amounts of each company. The accounting policies of 
EXxOn and Mobil are substantially comparable. Consequently, we dld not make 
adjustments to the unaudited pro forma condensed combined financial statements 
to conform the accounting policies of the combining companies The companies may 
have performed differently had they always been combined. You should not rely on 
the unaudited pro forma condensed combined financial infonnation as being 
indicative of the historical results that we would have had or the future 
results that we will experience after the merger. See "Unaudited Pro Porma 
Condensed Combined Financial Statements" on page 1-32. 

Merger-Related Expenses 

We estimate that merger-related fees and expenses, consisting primarily of 
SEC filing fees, fees and expenses of investment bankers, attorneys and 
accountants. and financial printing and other related charges, will be 
approximately $90 mlllion. See note 5 on pages 1-37 and 1-38, 

Integration-Related Expenses 

We estimate that costs of approximately $2.0 billion will be incurred for 
severance and other integration-related expenses, including the elimination of 
duplicate facilities and excess capacity, operational realignment and related 
workforce reductions. These expenditures are necessary to reduce costs and 
operate efflciently. These costs will be charged to operations in the relevant 
period and therefore are not reflected in the unaudited pro forma condensed 
combined financial statements. See note 5 on pages 1-37 and 1-38, 

Periods Covered 

The unaudited pro forma condensed combined statements of income combine 
Exxon's results for the years 1998, 1997 and 1996 with Mobil's results for the 
years 1998. 1997 and 1996, giving effect to the merger as if it had occurred on 
January 1, 1996. The unaudited pro forma condensed combined balance sheet 
combines the balance sheets of ExxOn and Mobil as of December 31, 1998, giving 
effect to the merger as if it had occurred on December 31, 1998. 

Chapter One - The Merger 

SELECTED HISTORICAL FINANCIAL DATA 

selected Historical Financial Data of Exxon 

The following selected historical financial data for each of the years 
ended December 31, 1994 through 1998 has been derived from ExXOn'S audited 
consolidated financial statements. This information is only a summary and you 
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should read it together with Exxon's historical financial statements and related 
notes contained In the annual reports and other information that we have filed 
with the SEC and incorporated by reference. See "Where You Can Find More 
Information" on page VI-1. 

<TABLE> 
<CAPTION> 

Years Ended December 31. 
........................................................................... 
1998 1997 1996 1995 1994 

........ ........ - - - - . . - . ........ - - - - - - - - 
(millions of dollars, except per share amounts) 

<s> <C> <C> <C> <C> < c> 
Sales and operating revenues...... $115,417 $135,142 $131,543 $121,804 $112,128 

Net income 
Before change in accounting 
principle . . . . . . . . . . . . . . . . . . . . . .  
Cumulative effect of 
accounting change . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . .  

Net income per common share 
Before change in accounting 
principle . . . . . . . . . . . . . . . . . . . . . .  
Cumulative effect of 
accounting change . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . .  

Net income per common 
share--assumingdilution ' 

Before change in accounting 
principle . . . . . . . . . . . . . . . . . . . . . .  
Cumulative effect of 
accounting change . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . . . . . .  

Cash dividends per common share . . .  1.640 1.625 1.560 1.500 1.455 
Total assets . . . . . . . . . . . . . . . . . . . . . .  92,630 96,064 95,527 91,296 87,862 
Long-term debt . . . . . . . . . . . . . . . . . . . .  4,530 7,050 7,236 7,778 8,831 
</TABLE> 
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Selected Historical Financial Data of Mobil 

The following selected historical financial data for each of the years 
ended Dex3nber 31, 1994 through 1998 has been derived from Mobil's audlted 
consolidated financial statements. This Information 1s only a summary and you 
should read lt together with Mobil's historical financial statements and related 
notes contained in the annual reports and other information that we have filed 
with the SEC and incorporated by reference. See "Where You Can Find More 
Information" on page VI-1 

<TABLE> 
<CAPTION> 

Years Ended December 31, 
........................................................... 

1998 1997 1996 1995 1994 
- - - - - - - - - -.------- - - - - - - - - -  - - - - - - - - -  - - - - - - - - -  

(millions of dollars, except per share amounts) 
<C> <C> <C> <C> <C> 

. . . . . . . . . . . . . . . . . . . . . . . . .  Sales and operating revenuescl) $ 51,893 $ 64,028 $ 79,944 $ 73,047 . $ 66,423 

Net income 
Before change in accounting principle . . . . . . . . . . . . . . . .  1,704 3,272 2,964 2,376 1,759 
Cumulative effect of accounting change . . . . . . . . . . . . . . .  0 0 0 0 (680) 

- - - - - - - - - -  --.-....-- -.-------- - - - - - - - - - -  - - - - - - - - - -  
Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1,704 3,272 2,964 2,376 1,079 

Net income per common share 
Before change in accounting principle . . . . . . . . . . . . . . . .  2.12 4.10 3.69 2.93 2.14 
Cumulative effect of accounting change . . . . . . . . . . . . . . .  0.00 0.00 0.00 0.00 (0.86) 

- - - - - - - - - -  .----.---. - - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Net income 2.12 4.10 3.69 2.93 1.28 

Net income per common share--assuming dilution 
Before change in accounting principle . . . . . . . . . . . . . . . .  2.10 4.01 3.62 2.88 2.12 
Cumulative effect of accounting change . . . . . . . . . . . . . . .  0.00 0.00 0.00 0.00 (0.83) 

.....----- - - - - - - - - - -  ----.----- - - - - - - - - - -  - - - - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Net income 2.10 4.01 3.62 2.88 1.29 

Cash dividends per common share . . . . . . . . . . . . . . . . . . . . . . . . .  2.280 2.120 1.963 1.813 1.700 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total assets 42,754 43,559 46,408 42,138 41,542 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Long-term debt 3,719 3,670 4,450 4,629 4,714 
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- --.-..----------.-. 
(1) certain revenues have been reclassified. See note 2 on page 1-37. 

<PAGE, 

Chapter One - The Merger 

Selected Unaudited Pro Forma Combined Financial Data 

The following selected unaudited pro forma combined financial data has been 
derived from and should be read with the Unaudited Pro Forma condensed Combined 
Financial Statements and related notes on page 1-32 through page 1-38. This 
information is based on the historical consolidated balance sheets and related 
historical consolidated statements of income of Exxon and Mobil giving effect to 
the merger using the pooling of interests method of accounting for business 
combinations. This information is for illustrative purposes only. The companies 
may have performed differently had they always been combined. You should not 
rely on the selected unaudited pro fona combined financial data as being 
indicative of the historical results that would have been achieved had the 
companies always been combined or the future results that the combined company 
will experience after the merger. 

<TABLE> 
<CAPTION> 

Years Ended December 31, 
............................................... 

1998 1997 1996 
- - - - - - - - - - - - - -  .--.------- - - - - - - - - - - - - - - - -  
(millions of dollars, except per share amounts) 

cs> <C> cc> cc> 

Sales and operating revenues . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 164.640 $ 195.155 $ 207.888 

Net Income 
Before change in accounting principle . . . . . . . . . . . . . . . . . .  8.144 11,732 10,474 
Cumulative effect of accounting change . . . . . . . . . . . . . . . . .  (70) 0 0 

-..-------- - - - - - - - - - - -  - - - - - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Net income 8,074 11,732 10,474 

Net income per common share 
Before change in accounting principle . . . . . . . . . . . . . . . . . .  2.33 3 .32 2.95 
Cumulative effect of accounting change . . . . . . . . . . . . . . . . .  (0.02) 0 .OO 0.00 

................................. 
Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.31 3.32 2.95 

Net income per common share--assuming dilution 
Before change in accounting principle . . . . . . . . . . . . . . . . . .  2.30 3 .28 2.91 
Cumulative effect of accounting change . . . . . . . . . . . . . . . . .  (0.02) 0.00 0.00 

- - - - - - - - - - -  ..--------- - - - - - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Net income 2.28 3.28 2.91 

Cash dividends per common share . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.666 1.619 1.538 

Total assets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  139,544 

Long-term debt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,532 
</TABLE> 
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Comparative per Share Data 

Set forth below are the net income, cash dividends and book value per 
common share data separately for Exxon and Mobil on a historic basis, for Exxon 
Mobil 0n.a pro forma combined basis and on a pro forma combined basis per Mobil 
equivalent share. The exchange ratio for the business combination is 1.32015 
shares of Exxon Mobil common stock for each share of Mobil common stock. 

The Exxon Mobil pro forma data was derived by combining the historic 
consolidated financial information of Exxcm and Mobil using the pooling of 
interests method of accounting for business combinations as described under 
"Unaudited Pro Forma Condensed Combined Financial Statements" beginning on page 
1-32. 

The Mobil equivalent share pro forma information shows the effect of the 
merger from the perspective of an owner of Mobil common stock. The information 
was computed by multiplying the Exxon Mobil pro forma information by the 
exchange ratio of 1.32015. 

You should read the information below together with our historical 
financial statements and related notes contained in the annual reports and other 
information that we have filed with the SEC and incorporated by reference. See 
"Where You Can Find More Information" on page VI-1. The unaudited pro forma 
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combined data below is for illustrative purposes only. The companies may have 
performed differently had they always been combined. YOU should not rely on this 
information as being indicative of the historical.results that would have been 
achieved had the companies always been combined or the future results that the 
combined company will experience after the merger. 

cs> 
Exxon Historic per Common Share Data: 

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Net income--assuming dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Cash dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Book value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Exxon Mobil Pro Forma Combined per Exxon Mobil Common Share Data: 
Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Net income--assuming dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Cash dividends 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Book value 

Years Ended December 31, 
................................... 
1998 1997 1996 

......... ..-.-. - - - - - - - - 
cc> cc> cc> 

Mobil Hlstorlc per Common Share Data: 
Net Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2.12 $ 4.10 $ 3.69 
Net income--assuming dilution.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.10 4 01 3 .62 
Cash dividends.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.280 2.120 1.963 
Book value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.31 

Exxon Mobil Pro Forma Combined per Mobil Equivalent Common Share Data: 
Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3.05 $ 4.38 $ 3.89 
Net income--assuming dilution . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.01 4.33 3.84 
Cash dividends . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2.199 2.137 2.030 
Book value . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  23.64 

</TABLE> 
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CAUTIONARY STATEMENT CONCERNING 
FORWARD-LOOKING STATEMENTS 

We have made forward-looking statements in this document that are subject 
to risks and uncertainties. Forward-looking statements include the information 
in this document regarding: 

<TABLE s 
cs s cc> 

synergies capital spending 
efficiencies oil and natural gas production 
cost savings asset portfolios 
revenue enhancements oil and natural gas resource potential of Exxon 
capital productivity Mobil after the closing, 
returns on capital employed the timetable for closing the merger 

</TABLE> 

The sections of this document which contain forward-looking statements 
Include "Questions and Answers About the Merger," "Summary," 
"selected Historical and Pro Forma Financial Data--Merger-Related 
Expenses." ' "Selected Historical and Pro Forma Financial Data-- 
Integration Related Expenses," * "The Merger Transaction--Background of 
the Merger," "The Merger Transaction--Our Reasons for the Merger." ' 
"Unaudited Pro Forma Condensed Combined Financial Statements" and ' 
"Opinions of Financial Advisors". Our forward-looking statements are also 
identified by words such as "believes," "expects," "anticipates," 
"intends," "estimates" or similar expressions. 

For those statements, we claim the protection of the safe harbor for 
forward-looking statements contained in the Private Securities Litigation Reform 
Act of 1995. 

You should understand that the following important factors, in addition to 
those discussed elsewhere in this document and in the documents which are 
incorporated by reference, could affect the future results of Exxon and Mobil. 
and of ExXOn Mobil after the closing, and could cause those results or other 
outcomes to differ materially from those expressed in our forward-looking 
statements : 

<TABLE> 
<s> 
Economic and Industry Conditions 

<c> 
Political/Governmental Factors 

o materially adverse changes in economic or industry o political stability in relevant areas of the world 
conditions generally or in the markets served by o political developments and laws and regulations. 
our companies such as forced divestiture of assets, restrictions on 

http://www.sec. gov/Archives/edgar/datal34088/0000950103-99-000247. txt 
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o supply and demand for and pricing of crude oil, 

natural gas and petrochemicals 
o changes in demographics and consumer . 

preferences 

Project/Technology Advances 

o oil, natural gas and petrochemical project 
advancement 

o the development and use of new technology 

production, imports or exports, price controls, tax 
increases and retroactive tax claims, expropriation of 
property, cancellation of contract rights, and 
environmental regulations 

Operating Factors 

o supply disruptions 
o technical difficulties 
o changes in operating conditions and costs 
o weather 
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<TABLE> 
cs> 

Transaction or commercial Factors 
<C> 
Competitive Factors 

o the outcome of negotiations with partners, o the competitiveness of alternative energy 
governments, suppliers, customers or others sources or product substitutes 

0 our ability to integrate the businesses of Exxon and o the actions of competitors 
Mobil SuCCessfully after the merger 

o the challenges inherent in diverting management's 
focus and resources from other strategic 
opportunities and from operational matters during 
the integration process 

o the process of, or conditions imposed in connection 
with, obtaining regulatory approvals for the merger 

</TABLE> 

YEAR ZOO0 ISSUE 

Exxon and Mobil are each engaged in major company-wide efforts to address 
the year 2000 issue. This issue relates to the inability of some computer 
programs and computer chips embedded in operating equipment to properly 
recognize dates in and after the year 2000. This could result in system failures 
or miscalculations that could cause disruptions to various business activities 
and operations. The efforts to address this issue generally include: 

(11 the identification and assessment from a year 2000 standpoint 
of all business-critical software systems and operating equipment and 
the remediation of those that are not year ZOO0 compliant; 

(2) the assessment of the year 2000 readiness of 
business-critical third parties such as suppliers, customers, joint 
venture companies and governments; and 

(3) the development of contingency plans for mitigating the 
impact of failures for year 2000 reasons of business-critical systems, 
operating equipment or relationships with third parties. 

Exxon and Mobil expect to complete their efforts to address the year 2000 
lssue in advance of December 31, 1999, and each is planning to take steps to 
deal with possible year 2000 issues that may arise around that date. Each 
company's effort is designed to address the company's unique systems, embedded 
computer chips and third-party relationships, and each effort is well advanced. 
Accordingly, irrespective of when the merger is completed, each company's effort 
will continue as planned to completion. There will be no major integration of 
the companies' computer systems that would delay either company's year ZOO0 
compliance efforts. 
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THE MERGER TRANSACTION 

General 

Exxon's Board is using this joint proxy statement/prospectus to solicit 
proxies from the holders of Exxon common stock and Exxon Class A preferred stock 
for use at the Exxon meeting. Mobil's Board is also using this document to 
solicit proxies from the holders of Mobil common stock and Mobil ESOP preferred 
stock for use at the Mobil meeting. 

Exxon Proposals 
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At the Exxon meeting, holders of Exxon common stock and Exxon Class A 

preferred stock wlll be asked to vote upon: 

(1) approval of the proposed merger pursuant to an Agreement and 
Plan of Merger dated as of December 1, 1998 among Exxon, Mobil and a 
wholly owned Exxon subsidiary, including the related issuance of Exxon 
Mobil common stock, 

(2) approval of the amendment of Exxon'S certificate of 
incorporation to increase the number of authorized shares of Exxon 
common stock to 4.5 billion, to change Exxon's name to "Exxon Mobil 
Corporation" and to eliminate Exxon's Class B preferred stock, none of 
which is outstanding, and 

( 3 )  certain other Exxon annual meeting proposals described under 
Exxon Annual Meeting Proposals" in Chapter Four of this 

booklet. 

The merger will not be completed and the Exxon charter amendments will not 
be effected unless each is approved by EXXOn shareholders. We sometimes refer to 
(1) and (2) collectively as the "Exxon Merger Proposals". 

Mobil Proposals 

At the Mobil meeting. holders of Mobil common stock and Mobil ESOP 
preferred stock will be asked to vote upon: 

(1) approval and adoption of the merger agreement and the 
merger, and 

(2) certain other Mobil annual meeting proposals described under 
"other Mobil Annual Meeting Proposals" in Chapter Five of this 
booklet. 

Background of the Merger 

The management of each of Exxon and Mobil continually review their 
company's respective positions in light of the changing competitive environment 
of the oil and gas industry with the objective of determining what alternatives 
are available to further enhance shareholder value. While both companies believe 
they have positive future prospects on a stand-alone basis, in recent years, the 
managements of both Exxon and Mobil have'had conversations with,a number of 
other companies regarding a range of options to improve their competitive 
positions, including acquisitions or dispositions of assets, possible 
partnerships, alliances or other significant transactions. 

On June 16, 1998, Mr. Lee R. Raymond. Exxon's Chairman and Chief Executive 
Officer, met with Mr. Lucio A. Noto, Mobil's Chairman and Chief Executive 
Officer, at Mobil's headquarters in Fairfax, Virginia. At the meeting, among 
other things, Mr. Raymond and Mr. Noto had preliminary discussions about the 
possibility of a combination of the two companies and touched on what each 
company could contribute to the combination in both 
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the near- and longer-term, including areas where the companies' businesses 
are complementary or redundant, and on the possible allocation of 
management responsibilities and Board composition. They agreed that Mr. 
Raymond would serve as sole CEO of any combined entity that might result 
from the discussions. They agreed to further consider separately the 
possibility of such a transaction. On June 23, 1998, Mr. Noto telephoned 
Mr. Raymond to continue the discussions from their meeting the previous 
week. At the regular meeting of the Mobil Board on June 26, 1998, Mr. 
Noto informed the Mobil Board of his meeting with Mr. Raymond. 

On July 1, 1998, Mr. Raymond and Mr. Charles W. Matthews, Exxon's general 
counsel, met with Mr. Noto and Mr. Samuel H. Gillespie 111, senior vice 
president and general counsel of Mobil, at Exxon's headquarters in Irving, Texas 
to continue the preliminary discussions concerning the possibility of a 
transaction. The discussions focused on the need to identify, in the context of 
the near- and longer-term benefits. a mutually acceptable range for the possible 
relative ownerships by ExxOn and Mobil shareholders of the combined company 
after the merger, before proceeding to discuss other transaction terms or to 
involve a significant number of other employees or outside advisors. Later that 
day, Mr. Noto notified the Mobil Board of the discussions between Mobil and 
Exxon. During the course of the month of July, Mr. Raymond and Mr. Noto had 
several further telephone conversations in which they continued to discuss their 
views on the benefits to shareholders of a possible combination transaction and 
an acceptable relative ownership range. 

~t the regular meeting of the Mobil Board on ~ u l y  24, 1998, Mr. Noto 
briefed the Mobil Board on the preliminary discussions with Exxon regarding a 
possible combination transaction. Mr. Noto discussed with the Mobil Board recent 
developments in the oil industry and the potential benefits of a combination 
transaction between Exxon and Mobil. The Mobil Board indicated its support of 
initiatives to enhance shareholder value and authorized Mr. Noto to continue to 
pursue the possibility of a combination transaction between Mobil and Exxon. 
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At the regular meeting of the Exxon Board on July 29, 1998. Mr. Raymond 

briefed the EXXOn Bdard on the preliminary discussions with Mr. Noto regarding 
the possibility of a combination transaction between Exxon and Mobil. Mr. 
Raymond reviewed with the Board recent developments in the oil industry and his 
Preliminary views on the potential near- and longer-term benefits and operating 
and capital synergies of such a combination transaction and some of the terms on 
which such a transaction might occur. The Exxon Board indicated its support for 
the objectives and opportunities to further enhance shareholder value described 
by Mr.,Raymond and encouraged Mr. Raymond to continue to explore the possibility 
Of a transaction whlch would achieve these objectives. 

In early August 1998, Mr. Raymond and Mr. ~ o t o  continued telephone 
discussions on a number of important aspects of a possible merger, including 
possible relative ownership ranges. Not having identified a mutually acceptable 
range, in a conversation on August 5 ,  Messrs. Raymond and Noto mutually agreed 
to discontinue discussions. On August 6, Mr. Noto notified the Mobil Board of 
the discontinuation of discussions between Exxon and Mobil. 

On August 11, 1998, The British Petroleum Company p.1.c. and AmOcO 
Corporation announced the terms of their merger agreement. In any negotiation. 
price information from recent, comparable deals helps the parties identify a 
benchmark price range for their transaction. Before BP/Amoc0 was a~0unCed. 
Exxon and Mobil could only compare their proposed transaction with recent deals 
involving companies that were much smaller or in different industries. Pricing 
in these other deals varied widely and did not help Exxon and Mobil identify an 
appropriate range for their discussions. BP/Amoco, however, involved companies 
operating on a similar scale to Exxon and Mobil within the same industry. The 
transaction therefore provided Exxon and Mobil with a better reference point 
from which to discuss price and other key terms. 

Shortly thereafter, Mr. Raymond and Mr. Noto resumed their discussions 
taking into account this new pricing benchmark. They concluded that for 
discussions to progress, the parties would need to develop a better 
understanding of the potential near-term synergies and cost savings as well as 
longer-term capital efficiencies and strategic benefits that could be 
realized from a merger. They agreed to meet again in New Orleans on 
September 3, 1998. 

I-i5 
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In mid-August 1998, the management of Mobil asked Goldman Sachs to 
undertake an analysis of strategic alternatives available to Mobil. In late 
August and September 1998, Mobil management met with Goldman Sachs to discuss 
Goldman Sachs' analyses, which included a preliminary analysis of a possible 
merger with Exxon as well as other possible alternatives, including preliminary, 
hypothetical analyses of possible combinations and joint venture transactions 
with large publicly-traded oil companies other than Exxon. At that time, Mobil 
had not advised Goldman Sachs that Mobil was engaged in discussions with Exxon 
regarding a potential transaction. 

At the September 3 meeting, Messrs. Raymond and Matthews, together with Mr. 
Rene Dahan and Mr. Harry J. Longwell, senior vice presidents and directors of 
Exxon, met with Messrs. Noto and Gillespie and other senior executives of Mobil, 
including Mr. Eugene A. Renna, President, Chief Operating Officer and a director 
of Mobil. Discussions focused on Mobil's identification of potential near-term 
savings and longer-term benefits achievable from a potential merger. Mobil 
presented its preliminary analysis of the synergies which it believed would be 
achievable by the third anniversary of the closing. The scope of synergies 
discussed at this meeting included savings achievable through elimination of 
duplicative overheads at the corporate and operating levels; focusing the 
combined company's exploration and capital programs on high quality investments; 
and efficiencies resulting from economies of scale and sharing of best practices 
in, for example, refining operatrons, raw material purchasing, product 
transportation and handling of inventory. In addition, Mobil and Exxon agreed 
that achieving near-term cost reductions was not a sufficient reason to merge, 
and that it was essential that they also expect to achieve long-term benefits in 
order to justify merging. As examples of Ibng-term benefits Exxon and Mobil 
discussed the ability of the combined company to use its capital more profitably 
than either company on its own and to compete more effectively with the scale 
and cost structure of the largest international firms. Exxon and Mobil 
acknowledged that these long-term benefits would be difficult to quantify. 

On September 14, 1998, Goldman Sachs presented to the Mobil Board its 
analyses regarding the various possible transactions that might be considered by 
Mobil, including a possible merger with Exxon. Following its presentation, 
Goldman Sachs was requested to consider additional hypothetically possible 
transactions with large publicly-traded oil companies. At that time, Mobil had 
not advised Goldman Sachs that Mobil was engaged in discussions with EXXOn 
regarding a potential transaction. After Goldman Sachs was excused from the 
meeting, Mr. Noto briefed the Mobil Board on the recent developments in 
discussions between Mobil and Exxon. 

On September 16, 1998, Mr. Noto called Mr. Raymond to confirm that Mobil 
had provided Exxon with sufficient information for Exxon to perform its analysis 
regarding potential synergies. They discussed issues raised at the September 3 
meeting, including the ability of the combined company to manage assets for a 
greater return than each company could achieve individually, and agreed to a 
further meeting at Exxon's headquarters on September 24. At this meeting, 
Messrs. Raymond and Matthews continued discussions with Messrs. Noto and 
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Gillespie principally on mutually acceptable relative ownership ranges, and 
near- and longer-term benefits of the merger. ~fter this meeting, Mobil advised 
Goldman Sachs that Mobil was engaged in discussions with Exxon regarding a 
potentlal transaction. 

At a regular meeting of the Mobil Board on September 25. 1998 at which 
Mobil's financial and legal advisors were present, Mr. Noto updated the Mobil 
Board on the Status of the discussions between Exxon and Mobil. The Mobil Board 
discussed issues involving a possible merger with Exxon, including the two 
companies' differing views on the relative ownership by Mobil and Exxon 
shareholders of a combined company. The Mobil Board expressed its Support for 
Mr. Noto's views in this regard. In addition. Goldman Sachs reviewed additional 
possible transactions with large publicly-traded oil companies that might be 
considered by Mobil. 

On September 30. 1998, at the regular meetlng of the ExxOn Board. Mr. 
Raymond updated the board on his discussions with Mr. Noto, including the 
dlfferlng views on relative ownership ranges. The ExxOn Board expressed 
Its support for Mr. Raymond's views in this regard and encouraged Mr. 
Raymond to continue the discussions. Discussions on possible ownership 
ranges continued between Messrs. Raymond and Noto over the next few weeks. 

Chapter One - The Merger 

On October 15, 1998, Mr. Noto updated the Mobil Board on Mobil's strategic 
alternatives, the advantages of a combination with Exxon and the status of 
discussions between Mobil and Exxon regarding a possible merger. Other 
alternatives discussed by Mr. Noto included the possibility of Mobil remaining 
an independent company, the possibility of seeking an acquisition candidate, the 
possibility of pursuing one or more joint ventures, and the possibility of 
seeking to engage in a combination with a company other than Exxon. For the 
reasons contained in "Factors Considered by, and Recommendation of, the Mobil 
Board" beginning on page 1-24 of this proxy statement/prospectus, including that 
a transaction with Exxon was more feasible and was expected to yield greater 
benefits than the potential alternatives reviewed by Mobil, the Mobil Board 
viewed a combination with Exxon as sufficiently superior to other alternatives 
to make it worthwhile to continue considering such a transaction. The Mobil 
Board discussed the issues regarding a possible merger and authorized Mr. Noto 
to continue to pursue discussions with Exxon. 

At a meeting on October 19, 1998 at Exxon's headquarters attended by 
Messrs. Raymond, Matthews, Noto and Gillespie, the parties reviewed the possible 
relative ownership ranges and expanded the discussions to lnclude such issues as 
the representation of current Mobil directors on the board of the combined 
company; Mr. Noto's role in the management of the combined company; staffing and 
employee issues; the name and principal office locations of the combined 
company; and potential termination fees. Messrs. Raymond and Noto concluded that 
discussions should be further expanded to cover other terms of a possible 
transaction and should involve other senior employees and outside advisors. 

On October 27, 1998, at a regular meeting of the Exxon Board Compensation 
Committee to which all non-employee members of the Exxon Board were ~nvited. Mr. 
Raymond updated the Exxon Board on the discussions with Mobil. On October 29, 
1998, at the regular meetlng of the Mobll Board, Mr. Noto updated the Mobil 
Board on dlscussions with ExXOn regarding a possible merger. 

On October 28, 1998, Skadden, Arps, Slate, Meagher & Flom LLP, counsel to 
Mobil, provided a memorandum to Davis Polk & Wardwell, counsel to Exxon, 
outlining certain merger agreement terms proposed by Mobil for the transaction. 
The Mobil proposal outlined, among other things: a stock for stock merger in 
which the parties would account for the transaction as a pooling of interests; 
the representation of Mobil directors on the Exxon board after the merger; 
matters relating to the benefits of Mobil employees following the merger; 
mechanisms designed to address integration issues; provisions limiting the 
conditions to the consummation of a possible transaction and providing for the 
payment of termination fees if the merger agreement was terminated or the 
transaction was not consummated. 

On November 4 .  1998, Davis Polk provided a memorandum to Skadden 
outlining Exxon's responses to the proposal submitted by Mobil. On November 5. 
representatives of Exxon, Mobil and their counsel met in New York to discuss the 
merger agreement and open issues. Significant issues addressed included 
composition of the combined company's board and committees of such board, 
location of the combined company's headquarters, use of the Mobil brand name, 
the role of the transition committee, employee matters, conditions to closing. 
circumstances under which a termination fee would be payable, whether Mobil 
would grant a stock option to Exxon, and certain representations and warranties 
to be included in the merger agreement. 

On October 16, 1998, Exxon informed J.P. Morgan that Exxon was interested 
in engaging J.P. Morgan as its financial advisor if discussions with Mobil 
regarding a possible transaction reached a more advanced stage. On November 9. 
1998, Exxon entered into an engagement letter relating to the retention of J.P. 
Morgan as Exxon's financial advisor for the proposed transaction with Mobil. 

During November 1998, Exxon and Mobil exchanged due diligence request lists 
and representatives of both companies and their advisors participated in a video 
conference and numerous telephone calls and meetings to conduct reciprocal 
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legal, business. accounting and financial due diligence. A reciprocal 
confidentiality agreement was entered into on November 12. 
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On November 12, 1998, Davis Polk delivered a first draft of the merger 
agreement to Mobil and its counsel. On November 13, Mobil and its counsel 
provided written comments on this draft to Exxon and its counsel and in the 
following weeks, Exxon and Mobil and their counsel continued to negotiate the 
provisions of this agreement. On November 17, a first draft of the stock option 
agreement was provided to Mobil and its counsel. 

A meeting was held in Washington, D.C. on November 18, 1998, attended by 
Messrs. Raymond and Noto and other senior Exxon and Mobil officers, as well as. 
outside counsel, to discuss regulatory issues as well as key open issues in the 
merger agreement, including closing conditions, payment of termination fees, 
employee matters, and the proposed grant by Mobil to Exxon of an option to buy 
Mobil stock. 

On November 19, 1998, Messrs. Longwell and Dahan of Exxon met with Mr. 
Renna of Mobil in Washington, D.C. to discuss organizational issues for the 
combined company, including a proposal to organize the combined company along 
functional business lines rather than on the basis of geography. 

Over the weekend of November 21. 1998, drafts of the merger agreement and 
the stock option agreement were delivered to the Mobil and Exxon Boards. 

On November 22. 1998, Mobil formalized its retention of Goldman Sachs as 
its financial advisor for the proposed transaction with Exxon by entering into 
an engagement letter with Goldman Sachs. 

On November 22, 1998, the Mobil Board held a special meeting at which it 
was briefed on the status of discussions between Exxon and Mobil and reviewed 
the relevant financial, accounting and legal considerations of the proposed 
transaction. At the meeting, Goldman Sachs made a preliminary financial 
presentation that was similar to the final presentation made at the December 1. 
1998 meeting of the Mobil Board. Skadden reviewed the terms and conditions of 
the proposed merger agreement and stock option agreement, as well as remaining 
open issues. and reviewed with the Mobil Board its fiduciary duties under 
Delaware law. In addition, Hogan & Hartson and Linklaters & Alliance, Mobil's 
regulatory counsel, presented their analyses of regulatory matters and discussed 
related issues with the Mobil Board. Ernst & Young LLP also reviewed with the 
Mobil Board accounting matters relating to the proposed merger and issued a 
letter to the Mobil Board from E&Y concurring with Mobil's conclusion that the 
,merger should be accounted for as a pooling of interests. At the conclusion of 
the November 22 meeting, the Mobil Board authorized Mobil management to continue 
discussions with Exxon regarding a possible merger. 

On November 23, 1998, Mr. Noto telephoned Mr. Raymond to discuss, among 
other things, open issues in the merger agreement and the stock option 
agreement. 

At the regular meeting of the Exxon Board on November 25, 1998, at which 
all of Exxon's directors were present, Exxon's directors were briefed on the 
objectives and strategic benefits, both near- and longer-term, from a merger 
with Mobil and the possibility of further enhancing shareholder value over what, 
could be achieved on a stand alone basis, as well as on the status of the 
discussions with Mobil. J.P. Morgan presented its preliminary financial analysis 
of the merger. PricewaterhouseCoopers LLP discussed accounting matters relating 
to the merger and submitted to the Exxon Board a letter from PwC concurring with 
Exxon's conclusion that the merger should be accounted for as a pooling of 
interests. In addition, Covington & Burling, Exxon's regulatory counsel, 
presented its analysis of regulatory matters. Davis Polk reviewed the terms and 
conditions of the proposed merger agreement and stock option agreement as well 
as remaining open issues, and reviewed the Exxon Board's legal duties and 
responsibilities. The Exxon Board authorized Exxon management to continue 
discussions with Mobil and to move toward finalizing a merger agreement to 
achieve the objectives discussed. 

On November 26. 1998, Mr. Noto and Mr. Raymond spoke by telephone to 
discuss reports that had appeared in the media about a possible transaction 
between Exxon and Mobil. On November 27, 1998, prior to the opening of NYSE 
trading, Exxon and Mobil issued a joint statement confirming that the two 
companies were in discussions concerning a possible business combination. 
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Over the course of the weekend of November 27, 1998, Exxon and Mobil 
representatives and outside counsel continued discussions towards resolving open 
issues. On the evening of November 30, Messrs. Raymond and Noto met and reached 
agreement in principle, subject to Board approval, on the remaining unresolved 
terms of the merger, including the exchange ratio and the resulting exercise 
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price in the stock option agreement 

At a special meeting of the Exxon Board on December 1, 1998, Mr. Raymond 
reviewed the near- and longer-term strategic benefits of a merger with Mobil and 
the status of the transaction; J.P. Morgan delivered its fairness opinion to the 
Exxon Board; and Davis Polk made a presentation on the terms and conditions Of 
the merger agreement and the stock option agreement and updated the Board on how 
remaining open issues had been resolved. After due consideration, the Exxon 
Board unanimously approved the merger agreement and the stock option agreement . 
and the related merger matters described in this document. 

At a special meeting of the Mobil Board held on December 1, 1998 to 
consider the merger, the Mobil Board received a financial presentation from and 
the fairness opinion of Goldman Sachs. Skadden then reviewed the changes in the 
terms of the proposed merger agreement and stock option agreement since the 
November 22 meeting. Following these presentations, and.a discussion regarding 
the strategic benefits of the proposed merger and of the terms and conditions of 
the merger agreement and the stock option agreement, the Mobil Board, with one 
director voting against, approveh the merger agreement and the stock option 
agreement and determined to recommend that the Mobil shareholders approve the 
merger agreement and the merger. 

Following the approval of their Boards, Exxon and Mobil executed the merger 
agreement and the stock option agreement, and issued a joint press release 
immediately thereafter prior to the opening of NYSE trading. 

Our Reasons for the Merger 

Exxon and Mobil each have a long history of being managed to enhance 
shareholder value. Individually, both companies have positive prospects for the 
future. However, we believe that by combining the two companies, we can Create 
substantially more shareholder value than could be achieved by the companies on 
their own. This is the fundamental reason for the merger. 

Simply having a bigger company is not a reason for us to merge. To create 
shareholder value. the new company must be better. AS we explain in more detail 
below, we believe that by combining the businesses of Exxon and Mobil we can 
save money, increase profits and returns, and reduce risk. We will also have 
greater financial. technological, and human resources. This will increase our 
ability to handle large, complex, and costly international energy projects. 

The scale and cost structure of the combined company will help us compete 
more effectively with the largest firms outside the U . S .  These include other 
multi-national oil companies which have recently combined or formed joint 
ventures, as well as the very large state-owned oil companies which have been 
rapidly expanding outside their traditional areas. 

The benefits of the merger fall broadly in two categories: near-term 
operating synergies and capital productivity improvements. We believe these 
benefits depend on the merger and are not available to the companies on their 
own. 

Near-term Operating Synergies. We believe we can run the combined company 
more efficiently than either company on its own. Specifically, we expect 
the combined company to achieve about $2.8 billion in annual 
pre-tax benefits from operating synergies. BY operating synergies we mean 
increases in production, sales, and efficiency, decreases in unit costs and 
overhead expense. and other benefits made possible by combining 
compleinentary operations. 
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About two-thirds of these benefits should come from: 

o Streamlining the combined organization. which we can run with less 
administrative and overhead cost than two separate organizations; 
and 

o Eliminating excess capacity, duplicate facilities, and redundant 
operations. 

Additional synergy benefits should come from: 

o Exploring for oil and gas more efficiently in regions where the 
companies operate separately today; 

o Applying each company's best business practices across the 
worldwide operations of the combined company; and 

o Coordinating purchases of raw materials across the two companies' 
extensive supply, refining and chemicals networks. 

We expect to realize the full $2.8 billion in annual pre-tax synergy 
benefits by the third year after the merger. During the first two years. 
the benefits should begin to be realized but will be partly offset by 
one-time costs we estimate at $2 billion. These are non-recurring costs 
that we expect to incur to integrate the businesses. On a net basis. the 
earnings impact should be neutral in the first year after the merger and 
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positive by the second year. 

Capital Productivity Improvements. We also believe the combined company can 
use its capital more profitably than either company on its own. As 
discussed below, Exxon Mobil will, by combining complementary assets, have 
a stronger presence in those regions of the world with the best potential 
for future oil and gas discoveries and production. We will also have an 
improved and more balanced presence in high-growth markets and businesses. 
This will provide a broader menu of capital investment opportunities from 
which to choose the best projects to advance. As a result, we believe the 
combined company will be able to maintain or improve earnings while 
spending less on capital projects overall. Additionally, we believe that 
many of our existing assets will perform better when combined due to 
efficiencies of scale, cost savings, and sharing of best management 
practices. 

The businesses and assets of'~xxon and Mobil are highly complementary in 
key areas. As a result. the combined company should be a top competitor among 
international energy companies in all three of its main businesses: exploration 
and production, refining and marketing, and chemicals. In terms of both 
geography and areas of business, the combined company will also have a more 
diverse portfolio. Diversification helps us better spread and manage the risks 
inherent in our volatile industry. This means that a downturn in a particular 
country or business will have less impact on overall performance. 

Exploration and Production. The combined company will have an improved 
portfolio in key exploration and production areas of the world today. 
For example: 

o Exxon's leadership position in deepwater exploration in West Africa 
will combine with Mobil's existing production and exploration acreage 
in Nigeria and Equatorial Guinea; 

o In the Caspian, Exxon's strong presence in Azerbaijan will combine 
with Mobil's similar position in Kazakhstan, including its 
significant interest in the Tengiz field, and its presence in 
Turkmenistan; 

o Complementary exploration and production operations also exist in 
South America, Russia and Eastern Canada; 
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o In the higher-growth natural gas business, the companies will combine 
their own leading technologies and large positions in several of the 
world's key markets, including North America, Europe and 
Asia-Pacific. 

On a worldwide basis, the combined company will have proved oil and 
natural gas reserves of 21 billion oil-equivalent barrels. 

Reflning and Marketing. In refining operations, the combined company will 
have access to an expanded network of refineries for manufacturing high 
quality fuel products and feedstocks. Both companies have traditionally 
focused on maintaining highly efficient, technologically up-to-date 
refineries. These facilities have good locations and are integrated with 
lubricant or chemical manufacturing facillties, providing additional 
opportunities to improve efficiency. 

In retail marketing, the combined company will benefit from an 
expanded worldwide base of branded service stations, as well as Exxon's and 
Mobil's global brand recognition. By sharing expertlse, we expect to 
enhance the combined company's offering of high-quality products and 
services and attractive, efficient store designs. 

In lubricants, Exxon's industry leading basestock manufacturing 
business will combine with Mobil's expertise in synthetic lubricants and 
leading position in worldwide finished product sales. 

Chemicals. On a worldwide basis, the combined company will have a greater 
olefin, polyolefin and paraxylene capacity. This will provide opportunities 
to save money through manufacturing efficiencies. We also believe that a 
common focus on efficiency, use of cost-effective raw materials, and 
further integration of fuels and chemicals operations at individual sites 
will improve overall performance. 

Proprietary Technologies. Exxon and Mobil have each invested in extensive 
research and development programs over the years. As a result, each company 
has its own exclusive patents on valuable technologies. The merger will let 
us share these proprietary technologies and apply them across the combined 
business. For example, in the exploration and production business, we will 
benefit from sharing deepwater, arctic, heavy oil and remote natural gas 
technologies. In the refining and marketing and chemicals businesses, we 
will benefit from sharing catalysis technologies and proprietary processes 
for manufacturing fuels, chemicals, and synthetic lubricants. 

Exxon and Mobil share a number of important long-term corporate values. 
including: 
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o A commitment to enhancing shareholder value; 

0 An emphasis on efficiency, investment discipline and asset 
productivity; 

o A focus on product quality and customer satisfaction; and 

o A commitment to safety, health and environmental care. 

Both companies also benefit from talented and dedicated employees with a 
long-standing commitment to excellence. We believe these shared values will 
facilitate a relatively smooth integration of the two companies. 
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Exxon Mobil's Senior Management Team 

Our senior management team is expected to consist of the six individuals 
named below. This team reflects that Exxon Mobil will be organized along 
business lines with three major business units: exploration & production ' 
refining and marketing and chemicals. A transition committee consisting of Mr. 
Raymond and Mr. Noto is responsible for recommending to the Exxon Mobil Board 
the other senior officers. 

Lee R. Raymond 
Lucio A. Noto 
Harry J. Longwell 
Rene Dahan 
Eugene A. Renna 
Robert E. Wilhelm 

Chairman and CEO 
Vice Chairman 
Senior Vice President 
senior vice President 
Senior Vice President 
Senior Vice President 

Mr. Longwell will be responsible for exploration and production. Mr. Dahan 
will be responsible for chemicals. Mr. Renna will be responsible for refining 
and marketing. All six individuals will be on the Exxon Mobil Board. 

Factors Considered by, and Recommendation of, the Exxon Board 

At a meeting of the Exxon Board held on December 1, 1998, after due 
consideration, the ExxOn Board unanimously: 

(i) determined that the merger agreement, the merger, the stock option 
agreement, the amendments to Exxon's charter and the related 
transactions are fair to and in the best interests of Exxon and its 
shareholders, 

(ii) approved the merger agreement, the merger, the stock option 
agreement, the charter amendments and the related transactions, and 

(iii) determined to recommend that the shareholders of Exxon approve the 
merger, including the issuance of Exxon common stock in the merger, 
and the charter amendments. Accordingly, the Exxon Board rec~mmends 
that the Exxon shareholders vote "FOR" the approval of the merger, 
including the issuance of Exxon common stock in the merger, and the 
charter amendments. 

In approving the transaction and making these recommendations, the Exxon 
Board consulted with Exxon's management as well as its outside legal counsel and 
financial advisor, and considered the following material factors: 

(1) all the reasons described above under "Our Reasons for the 
Merger", including the near- and longer-term synergies and productivity 
improvements expected to be available to the combined company; 

( 2 )  the possibility, as alternatives to the merger, of pursuing an 
acquisition of or a business combination or joint venture with an entity 
other than Mobil and the Exxon Board's conclusion that a transaction with 
Mobil is more feasible, and is expected to yield greater benefits, than the 
likely alternatives. The Exxon Board reached this conclusion for reasons 
including Mobil's interest in pursuing a transaction with Exxon, ExxOn'S 
view that the transaction could be acceptably completed from a timing and 
regulatory standpoint, and Exxon management's assessment of the 
alternatives and the expected benefits of the merger and compatibility of 
the companies as described under "Our Reasons for the Merger" above; 
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( 3 )  the fact that Exxon shareholders would hold approximately 709 of 
the outstanding stock of the combined company after the merger; 
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( 4 )  comparisons of historical financial measures for ExxOn and Mobil, 

including earnings, return on capital employed and cash flow, and 
comparisons of historical operational measures for Exxon and Mobil, 
including hydrocarbon reserve replacement, hydrocarbon production and 
refinery runs; 

( 5 )  current industry, economic and market conditions; including 
current low prices for crude oil and refined products. The Exxon Board 
considered that, when oil prices and refining margins fall, companies-must 
improve the performance of their internal operations to maintain 
profitability. The Exxon Board considered it likely that.low prices would 
lead to further consolidation in the oil and gas industry because, as 
explained under "Our Reasons for the Merger," combining operations can help 
companies save money and operate more efficiently; 

( 6 )  the intended accounting of the merger as a pooling of interests 
which results in combined financial statements prepared on a basis 
consistent with the underlying view that shareholder interests in the two 
companies have simply been combined, and in the preservation of the 
historical cost approach for both Exxon and Mobil. This will facilitate 
future comparison and benchmarking of Exxon Mobil against our key 
international competitors; 

( 7 )  the ability to complete the merger as a tax-free reorganization 
for U . S .  federal income tax purposes; 

(8) the terms and conditions of the merger agreement, including the 
conditions to closing and the termination fees payable under certaln 
circumstances (see "The Merger Agreement--Conditions to the Completion of 
the Merger" and "The Merger Agreement--Termination of the Merger 
Agreement") ; 

(9) the grant to ExxOn of an option to acquire Mobil stock exercisable 
under certain circumstances pursuant to the stock option agreement (see 
"The Merger Agreement--Stock Option Agreement"); 

(10) the analyses and presentations of J . P .  Morgan, and J . P .  Morgan's 
written opinion to the effect that, as of December 1, 1998, and based upon 
and subject to the various considerations set forth in its opinion, the 
consideration proposed to be paid by Exxon in the merger was fair from a 
financial point of view to Exxon; 

(11) the role that Exxon's current management would play.in the 
management of the combined company and the composition of the combined 
company's Board of Directors; 

(12) the challenges of combining the businesses of two major 
corporations of this size and the attendant risk of not achieving the 
expected cost savings and other benefits, as discussed under "Cautionary 
Statement Concerning Forward-Looking Statements", and of diverting 
management focus and resources from other strategic opportunities and 
operational matters for an extended period of time; and 

(13) that while the merger is likely to be completed, there are risks 
associated with obtaining necessary approvals, and as a result of certain 
conditions to the completion of the merger, it is possible that the merger 
may not be completed even if approved by shareholders (see "The Merger 
Agreement--Conditions to the Completion of the Merger"). 

In view of the wide variety of factors considered in connection with its - ~ 

evaluation of the merger and the complexity of these matters, the Exxon Board 
did not find it useful to and did not attempt to quantify, rank or otherwise 
assign relative weights to these factors. The Exxon Board relied on the 
experience and expertise of J . P .  Morgan, its financial advisor, for 
quantitative analysis of the financial terms of the merger. See "Opinions of 
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Financial Advisors--Opinion of Exxon Financial Advisor". In addition, the 
ExxOn Board did not undertake to make any specific determination as to 
whether any particular factor, or any aspect of any particular factor, was 
favorable or unfavorable to the Exxon Board's ultimate determination, but 
rather the Exxon Board conducted an overall analysis of the factors 
described above, including through discussions with and questioning of 
ExxOn'S management and legal, financial and accounting advisors. In 
considering the factors described above, individual members of the Exxon 
Board may have given different weight to different factors. 

The Exxon Board considered all these factors as a whole, and overall 
considered the factors to be favorable to and to support its determination. 
However, the general view of the Exxon Board was that factors 12 and 13 were 
uncertainties or risks relating to the transaction, and that the other reasons 
and factors described above were generally considered favorable. 

Factors Considered by, and Recommendation of, the Mobil Board 

At its December 1, 1998 meeting, the Mobil Board, with one director voting 
against, determined that the merger agreement and the related transactions, 
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including the merger, are fair to and in the best interests of Mobil and Mobil's 
shareholders. Accordingly, the Mobil Board has adopted the merger agreement, 
with one director voting against such adoption, and the Mobil Board recommends 
that Mobil's shareholders vote "FOR" approval of the merger agreement and the 
merger 

In the course of reaching its decision to adopt the merger agreement, the 
Mobil Board consulted with Mobil's management, as well as its outside legal 
COUIISel and its financial advisor, and considered the following material 
factors: 

(1) all the reasons described above under "Our Reasons for the 
Merger", including the near- and longer-term synergies and productivity 
improvements expected to be available to the combined company; 

(2) the risks and potential rewards associated with, as an alternative 
to the merger, continuing to execute Mobil's strategic plan as an 
independent entity. Such risks include, among others, the risks associated 
with remaining independent amidst industry-wide consolidation, and such 
rewards include, among others, the ability of existing Mobil shareholders 
to partake in the potential future growth and profitability of Mobil; 

( 3 )  the possibility, as alternatives to the merger, of seeking to 
acquire another company, seeking to engage in one or more joint ventures or 
seeking to engage in a combination with a company other than Exxon and the 
Mobil Board's conclusion that a transaction with Exxon is more feasible', 
and is expected to yield greater benefits, than the likely alternatives. 
The Mobil Board concl'uded that a combination with Exxon was more feasible 
than the other alternatives it reviewed for reasons including the fact that 
Exxon was interested in pursuing a transaction with Mobil, and Mobil's view 
that the transaction could be acceptably completed from a timing and 
regulatory standpoint, and would yield greater benefits than the 
alternatives given Exxon's financial strength, and the ability of a 
combined company to fund a greater number of long-term growth projects and 
to compete effectively; 

( 4 )  the value of the exchange ratio provided for in the merger 
agreement relative to the then-current market prices and historical trading 
prices of Mobil and Exxon shares over the past year and relative to the 
stock price premiums paid in mergers of comparable size as discussed in 
Goldman Sachs' selected transaction analysis, that the premium offered in 
the merger was within the range of premiums paid in comparable 
transactions, and that Mobil's shareholders would hold approximately 30% of 
the outstanding stock of the combined company after the merger; 

( 5 )  'comparisons of historical financial measures for Mobil and Exxon, 
including earnings, return on capital employed and cash flow, and 
comparisons of historical operational measures for Mobil and Exxon, 
including hydrocarbon reserve replacement, hydrocarbon production and 
refinery runs; 
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( 6 )  the prospects of Mobil to compete effectively in the future, the 
prospects of Exxon based on Goldman Sachs' due diligence and its analysis 
of publicly available information including earnings estimates compiled by 
I/B/E/S and First Call, and Mobil management's view, based on its due 
diligence, of Exxon's prospects to compete effectively in the future; 

( 7 )  current industry, economic and market conditions, including 
current low prices for crude oil and refined products. The Mobil Board 
considered that, when oil prices and refining margins fall, companies must 
improve the performance of their internal operations to maintain 
profitability. The Mobil Board considered it likely that low prices would 
lead to further consolidation in the oil and gas industry because, as 
explained under "Our Reasons for the Merger," combining operations can help 
companies save money and operate more efficiently; 

( 8 )  the intended accounting of the merger as a pooling of interests 
which results in combined financial statements prepared on a basis 
consistent with the underlying view that shareholder interests in the two 
companies have simply been combined, and in the preservation of the 
historical cost approach for both Exxon and Mobil. This will facilitate 
future comparison and benchmarking of Exxon Mobil against our key 
international competitors; 

(9) the ability to complete the merger as a tax-free reorganization 
for U.S. federal income tax purposes; 

(10) the terms and conditions of the merger agreement, which include 
restrictions on the conduct of Mobil's business pending closing which 
permit Mobil generally to conduct its business in the ordinary course 
during that period (see "The Merger Agreement"); 

(11) the potential effect of the terms of the merger agreement with 
respect to possible third-party proposals to acquire Mobil after execution 
of the merger agreement, including that if any third party made a superior 



Page 27 of 177 
proposal (as-described under "The Merger Agreement--Termination of the 
Merger Agreement"), the Mobil Board could provide information to and engage 
in negotiations with such third party, subject to the terms and conditions 
of the merger agreement; 

(12) that while the termination payment provisions of the merger 
agreement could have the effect of discouraging alternative proposals for a 
business combination with Mobil and that the stock option agreement could 
prevent an alternative business combination with Mobil from being accounted 
for as a pooling of interests, these provisions would not preclude bona 
fide alternative proposals, and that the size of the termination fee was 
reasonable in light of the size and benefits of the transaction; 

(13) the analyses and presentations prepared by Goldman Sachs, and 
Goldman Sachs' written opinion to the effect that, as of December 1, 1998, 
and subject to the various considerations set forth in its opinion, the 
exchange ratio was fair from a financial point of view to Mobil's . 
shareholders; 

(14) the role that Mobil's current management is expected to play in 
the management of the combined company, in particular Mobil management's 
participation in the transition and the intention of Exxon and Mobil to 
take advantage of the best management resources of both companies in Exxon 
Mobil; 

(15) that six of the Mobil Board's members would become directors of 
Exxon Mobil, as described under "The Merger Agreement--Exxon Mobil Board 
and Related Matters"; 

(16) that while there would be the expected reduction of workforce 
affecting both Mobil and Exxon employees, Mobil employees would be given a 
fair opportunity to be considered for jobs in the combined company, and 
Mobil employees who were not offered positions in the combined company 
would be 
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entitled to receive severance benefits under the Mobil severance 
plan described under "Interests of Certain Persons in the Merger" that the 
Mobil Board believed to be fair; 

(17) the fact that while Exxon Mobil's corporate headquarters will be 
located in Irving, Texas, Exxon Mobil's downstream headquarters will be 
located in Fairfax, Virginia; 

(18) that while the merger is likely to be completed, there are risks 
associated with obtaining necessary approvals, and as a result of certain 
conditions to the completion of the merger, it is possible that the merger 
may not be completed even if approved by shareholders (see "The Merger 
Agreement--Conditions to the Completion of the Merger"); 

(19) that although, pending completion of the proposed merger, Mobil's 
relationships with customers, governments and partners might be negatively 
affected because of uncertainty surrounding Mobil's future status and 
direction, the Mobil Board believed that any such effect would cease once 
the merger was completed; and 

(20) the interests that certain executive officers and directors of 
Mobil may have with respect to the merger in addition to their interests as 
shareholders of Mobil generally (see "Interests of Certain Persons in the 
Merger"). 

In view of the wide variety of factors considered in connection with its 
evaluation of the merger and the complexity of these matters, the Mobil Board 
did not find it useful to and did not attempt to quantify, rank or otherwise 
assign relative weights to these factors. The Mobil Board relied on the 
experience and expertise of Goldman sachs, its financial advisor, for 
quantitative analysis of the financial terms of the merger. See "Opinions of 
Financial Advisors--Opinion of Mobil Financial Advisor". In addition, the Mobil 
Board did not undertake to make any specific determination as to whether any 
particular factor, or any aspect of any particular factor, was favorable or 
unfavorable to the Mobil Board's ultimate determination, but rather the Mobil 
Board conducted an overall analysis of the factors described above, including 
through discussions with and questioning of Mobil's management and legal, 
financial and accounting advisors. In considering the factors described above, 
individual members of the Mobil Board may have given different weight to 
different factors. 

The Mobil Board considered all these factors as a whole, and overall 
considered the factors to be favorable to and to support its determination. 
However, the general view of the Mobil Board was that factor 20 was part of the 
general mix of available information without being clearly favorable or 
unfavorable, that factors 12, 16, 18 and 19 were uncertainties, risks or 
drawbacks relating to the transaction, and that the other reasons and factors 
described above were generally considered favorable. 

Accounting Treatment 
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Exxon and Mobil intend for the merger to be accounted for under the 
"pooling of interests" method under the requirements of Opinion No. 16 (Business 
Combinations) of the Accounting Principles Board of the ~merican Institute of 
Certified Public Accountants, the Financial Accounting standards Board, and the 
rules and requlations of the SEC. 

Exxon has received a letter regarding pooling dated November 25. 1998 from 
PwC, its independent accounting firm. The letter states that, as of its date. 
based on certain information provided to PwC by Exxon and based on the ELY 
letter described below, PwC concurred with Exxon's conclusion that no conditions 
existed which would preclude Exxon from accounting for the merger as a pooling 
of interests. 

Mobil has received a letter regarding pooling dated November 22, 1998 from 
ELY, its independent auditing firm. The letter states that, as of its date, ELY 
concurred with Mobil's conclusion that no conditions existed relating to Mobil 
that would preclude Exxon from accounting for the merger as a pooling of 
interests. 
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The receipt of letters from PwC and EhY dated as of the closing date of the 
merger reconfirming their concurrence with the conclusions of Exxon's and 
Mobil's managements as to the appropriateness of pooling of interests accounting 
treatment is a condition to the closing of the merger. 

Under the pooling of interests accounting method, the reported balance 
sheet amounts and results of operations of the separate companies for prior 
periods will be combined, reclassified and conformed, as appropriate, to reflect 
the combined financial position and results of operations for Exxon Mobil. See 
"Unaudited Pro Forma Condensed Combined Financial Statements". 

Material Federal Income Tax Consequences of the Merger 

The following discussion summarizes the opinions of Davis Polk L Wardwell 
and Skadden. Arps, Slate, Meagher & Flom LLP as to the material federal income 
tax consequences of the merger. We have filed these opinions with the SEC as 
exhibits to the registration statement related to this joint proxy , 

statement/prospectus. see "Where ~ou.can Find More Information" on page vI-1. 
This discussion is based upon the Internal Revenue Code of 1986, as amended, the 
regulations promulgated under the Code, Internal Revenue Service rulings, and 
judicial and administrative rulings in effect as of the date hereof, all of 
which are subject to change, possibly with retroactive effect. This discussion 
does not address all aspects of federal income taxation that may be relevant to 
a shareholder in light of the shareholder's particular circumstances or to those 
Mobil shareholders subject to special rules, such as shareholders who are not 
citizens or residents of the United States, financial institutions, tax-exempt 
organizations, insurance companies, dealers in securities, shareholders who 
acquired their Mobil stock pursuant to the exercise of options or similar 
derivative securities or otherwise as compensation or shareholders who hold 
their Mobil stock as part of a straddle or conversion transaction. This 
discussion assumes that Mobil shareholders hold their respective shares of Mobil 
stock as capital assets within the meaning of Section 1221 of the Code. 

It is a condition to the obligations of Mobil and Exxon to complete the 
merger that each receive a legal opinion from its counsel that the merger 
constitutes a tax-free reorganization, within the meaning of Section 368 of the 
Code, for federai income tax purposes. These legal opinions will assume the 
absence of certain changes in the existing facts and may rely on assumptions, 
representations and covenants made by Mobil, Exxon and others, including those 
contained in certificates of officers of Mobil and Exxon. If any of these 
factual assumptions is inaccurate, the tax consequences of the merger could 
differ from those described here. The opinions regarding the tax-free nature of 
the merger neither bind the IRS nor preclude the IRS from adopting a contrary 
position. Neither Mobil nor Exxon intends to obtain a ruling from the IRS with 
respect to the tax consequences of the merger. 

Federal Income Tax Consequences to Exxon Shareholders. Holders of Exxon 
stock will not recognize any gain or loss for federal income tax purposes as a 
result of the merger. 

Federal Income Tax Consequences to Mobil Shareholders. Except as provided 
below, holders of shares of Mobil stock will (1) not recognize any gain or loss 
for federal income tax purposes as a result of the exchange of their shares of 
Mobil stock for Exxon Mobil stock in the merger except with respect to cash 
received instead of a fractional share of Exxon Mobil common stock and (2) have 
a tax basis in the Exxon Mobil stock received in the merger equal to the tax 
basis of the Mobil stock surrendered in the merger less any tax basis of the 
Mobil stock surrendered that is allocable to a fractional share of Exxon Mobil 
common'stock for which cash is received. The Mobil shareholders' holding period 
with respect to the Exxon Mobil stock received in the merger will include the 
holding period of the Mobil stock surrendered in the merger. 

TO the extent that a holder of shares of Mobil common stock receives cash 
instead of a fractional share of Exxon Mobil common stock, the holder will be 
required to recognize gain or loss for federal income tax purposes, 
measured by the difference between the amount of cash received and the portion 
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of the tax basis of the holder's shares of Mobil common stock allocable to such 
fractional share of Exxon Mobil common stock. This gain or loss will be a 
capital gain or loss and will be a long-term capital gain or loss if the share 
Of Mobil common stock exchanged for the fractional share of Exxon Mobil common 
stock was held for more than one year at the effective time of the merger. 

c PAGE, 
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Under the merger agreement, Mobil will pay any transfer taxes incurred as a 
result of a change in ownership of Mobil, including transfer taxes that under 
applicable law may be the primary liability of the holders of Mobil stock. 
Although the matter is not free from doubt (because of the absence of 
legislative, judicial or other authority directly on point), Mobil's payment of 
transfer taxes for which the'mobil shareholders are primarily liable, if any. 
may be taxable as a dividend to the Mobil shareholders for federal income tax 
purposes. 

Federal Income Tax Consequences to Mobil, Exxon and the Merger Subsidiary. 
None of Exxon, Mobil, or the merger subsidiary will recognize gain or loss for 
federal income tax purposes as a result of the merger. 

WE INTEND THIS DISCUSSION TO PROVIDE ONLY A SUMMARY OF THE MATERIAL FEDERAL 
INCOME TAX CONSEQUENCES OF THE MERGER. WE DO NOT INTEND THAT IT BE A COMPLETE 
ANALYSIS OR DESCRIPTION OF ALL POTENTIAL FEDERAL INCOME TAX CONSEQUENCES OF THE 
MERGER. IN ADDITION, WE DO NOT ADDRESS TAX CONSEQUENCES WHICH MAY VARY WITH, OR 
ARE CONTINGENT UPON, INDIVIDUAL CIRCUMSTANCES. MOREOVER, EXCEPT FOR THE 
DISCUSSION OF TRANSFER TAXES ABOVE, WE DO NOT ADDRESS ANY NON-INCOME TAX OR ANY 
FOREIGN, STATE OR LOCAL TAX CONSEQUENCES OF THE MERGER. ACCORDINGLY, WE STRONGLY 
URGE YOU TO CONSULT YOUR TAX ADVISOR TO DETERMINE YOUR PARTICULAR UNITED STATES 
FEDERAL, STATE, LOCAL OR FOREIGN INCOME OR OTHER TAX CONSEQUENCES RESULTING FROM 
THE MERGER, WITH RESPECT TO YOUR INDIVIDUAL CIRCUMSTANCES. 

Reyulatpry Matters 

U.S: Antitrust. Under the Hart-Scott-Rodino Antitrust Improvements Act of 
1976, as amended, and the related rules the merger. may not be completed until 
notifications have been given, certain information has been furnished to the FTC 
and specified waiting period requirements have been satisfied. During the week 
of December 14, 1998 Exxon and Mobil each filed the required notification and 
report forms under the HsR ~ c t  with the FTC and the Antitrust Division of the 
United States Department of Justice. On January 15, 1999, the FTC issued a 
request for additional information and other documentary materials to Exxon and 
Mobil relating to the merger. The merger may not be completed until 20 days 
following substantial compliance with this request by both parties. unless the 
waiting period is terminated earlier. If it believes that the merger would 
violate the federal antitrust law by substantially lessening competition in any 
line of commerce affecting U.S. consumers, the FTC has the authority to 
challenge the merger on antitrust grounds by seeking a federal court order 
temporarily enjoining the transaction pending conclusion of an administrative 
hearing. The FTC may also proceed with an administrative proceeding if the 
injunction is denied, and if the merger is found to be anticompetitive, 
challenge it after the fact. we can give no assurance that a challenge to the 
merger will not be made or, if such a challenge is made, that it would be 
unsuccessful. In addition, a number of state attorneys general have indicated 
their intent to review the proposed merger and to coordinate that review with 
the FTC. Expiration or termination of the HSR Act waiting period is a condition 
to the merger. See "The Merger Agreement--Conditions to the Completion of the 
Mergern on page 1-56. 

European Unlon. Under Council Regulation No. 4064/89 of the European 
Commission and accompanying regulations, the merger is subject to review by the 
European Commission. Exxon and Mobil informally notified the EC of the merger on 
December 1, 1998 and expect to file formal notifications with the EC of the 
merger agreement by the end of April 1999. Completion of review under the EC 
merger regulation is a condition to the merger. See "The Merger 
Agreement--Conditions to the Completion of the Merger" on page 1-50. 

other Laws. Exxon and Mobil conduct operations in a number of jurisdictions 
where other regulatory filings or approvals may be required or advisable in 
connection with the completion of the merger. ExXOn and Mobil are currently in 
the process of reviewing whether other filings or approvals may be required or 

. desirable in these other jurisdictions. We recognize that some of these 
filings may not be completed before the closing, and that some of these 
approvals, which are not as a matter of practice required to be obtained 
prior to effectiveness of a merger transaction, may not be obtained prior 
to the closing. 

General. It is possible that governmental entities having jurisdiction over- 
Exxon and Mobil may seek regulatory concessions as conditions for granting 
approval of the merger. If any regulatory body's approval contains terms or 
imposes conditions or restrictions relating or applying to, or requiring changes 
in or limitations 
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on, the operation or ownership of any asset or business of Exxon, Mobil or 
any of their subsidiaries, or on Exxon Mobil's ownership of Mobil or 
requiring asset divestitures, which could reasonably be expected to result 
in a substantial detriment to Exxon, Mobil and their subsidiaries, taken as 
a whole, after the closing, Exxon can decline to close under the merger 
agreement. We can give no assurance that the required regulatory approvals 
will be obtained on terms that satisfy the conditions to closing of the 
merger or within the time frame contemplated by Exxon and Mobil. See "The 
Merger Agreement--Conditions to the Completion of the MergerM on page 1-58. 

Appraisal Rights 

Holders of Exxon common stock are not entitled to dissenters' appraisal 
rights under New Jersey law in connection with the merger. Holders of Mobil 
common stock do not have dissenters' appraisal rights under Delaware law in 
Connection with the merger because the shares of Exxon Mobil common stock that 
such holders will be entitled to receive in the merger will be listed on the New 
York Stock Exchange at the closing. See "Chapter Three--Comparison of 
Shareholder Rights--Appraisal Rights". Dissenters' appraisal rights are 
available in connection with the merger to the trustee of the Mobil ESOP, the 
sole record holder of Mobil ESOP preferred stock, if the trustee complies with 
the procedural requirements of the Delaware dissenters' rights statute. 

Federal Securities Laws Consequences; Stock Transfer Restriction Agreements 

This joint proxy statement/prospectus does not cover any resales of the 
Exxon Mobil common stock to be received by the shareholders of Mobil upon 
completion of the merger, and no person is authorized to make any use of this 
joint proxy statement/prospectus in connection with any such resale. 

All shares of Exxon Mobil common stock received by Mobil shareholders in 
the merger will be freely transferable, except that shares of Exxon Mobil common 
stock received by persons who are deemed to be "affiliates" of Mobil under the 
Securities Act of 1933, as amended, at the time of the Mobil meeting may be 
resold by them only in transactions permitted by Rule 145 under the 1933 Act or 
as otherwise permitted under the 1933 Act. Persons who may be deemed to be 
affiliates of Mobil for such purposes generally include individuals or entities 
that control, are controlled by or are under common control with Mobil and 
include directors and executive officers of Mobil. The merger agreement requires 
Mobil to use its reasonable best efforts to cause each of such affiliates to 
execute a written agreement to the effect that such persons will not offer, sell 
or otherwise dispose of any of the shares of Exxon Mobil common stock issued to 
them in the merger in violation of the 1933 Act or the related SEC rules. 

In addition, each of the directors and some of the executive officers of 
Exxon and Mobil have executed written agreements prohibiting them from selling, 
transferring or otherwise disposing of, or acquiring or selling any options or 
other securities relating to, securities of Exxon or Mobil that would be 
intended to reduce the individual's risk relative to, any shares of ExxOn common 
stock or Mobil common stock beneficially owned by him or her during the period 
beginning 30 days prior to the closing and ending at such time as financial 
results covering at least 30 days of combined operations of Exxon and Mobil have 
been publicly released by Exxon Mobil after the merger. 
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COMPARATIVE PER SHARE MARKET PRICE AND DIVIDEND INFORMATION 

Exxon common stock and Mobil common stock are each listed on the NYSE. 
Exxon's ticker symbol on the NYSE is "XON" and Mobil's ticker symbol on the NYSE 
is "MOB". The following table shows, for the periods indicated, the high and low 
of the last reported closing prices per share of Exxon common stock and Mobil 
common stock, as reported on the Consolidated Tape, and the dividends per share. 

Exxon Common Stock (1) Mobil common Stock (2) 
---------..-------------------------- ..................................... 

High LOW Dividend High LOW Dividend 
............................... - - - - - - - - -  - - - - - - - - - -  - - - - - - - - - -  

<C> <C> <C> <C> <C> <C> 
1997 

First Quarter . . . . . . . . . . . .  $ 55.625 $ 48.250 $ 0.395 $ 68.000 $ 60.625 $ 0.530 
Second Quarter . . . . . . . . . . .  65.125 49.875 0.410 72.250 60.000 0.530 

Third Quarter . . . . . . . . . . . .  67.250 58.625 0.410 78.000 69.625 0.530 

~ourth Quarter . . . . . . . . . . .  66.875 54.750 0.410 77.500 66.438 0.530 

1998 
First Quarter . . . . . . . . . . . .  $ 70.000 $ 56.625 $ 0.410 $ 83.81-3 $ 63.750 $ 0.570 

Second Quarter . . . . . . . . . . .  76.000 65.375 0.410 82.813 73.438 0.570 

Third Quarter . . . . . . . . . . . .  73.813 62.000 0.410 80.000 62.438 0.570 

. . . . . . . . . . .  Fourth Quarter 77.313 69.438 0.410 91.250 71.000 0.570 

1999 
First Quarter . . . . . . . . . . . .  $ 76.375 $ 64.313 $ 0.410 $ 95.875 $ 80.063 $ 0.570 
Second Quarter (through 

April 1). . . . . . . . . . . . . .  70.375 69.438 0.000 88.063 86.625 0.000 
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- - - . - .+ . - . - - - - - - . . - .  

(1) Exxon prior period share prices and dividends restated for a 
two-for-one stock split effective March 14, 1997. 

( 2 )  Mobil prior period share prices and dividends restated for a 
two-for-one stock split effective May 20, 1997. 

On ~oveiber 25, 1998, the last full trading day before Exxon and Mobil 
issued a joint press release confirming that they were in discussions concerning 
a possible combination, the last reported per share closing price was $72.688 
for Exxon common stock and $78.375 for Mobil common stock. On November 30, 1998, 
the last full trading day before the public announcement of the proposed merger, 
the last reported closing price was $75.000 for Exxon common stock and $86.000 
for Mobil common stock. On April 1, 1999, the most recent practicable date prior 
to the printing of this joint proxy statement/prospectus, the last repor-ted 
closing price was $70.125 for Exxon common stock and $87.375 for Mobil common 
Stock. We urge you to obtain current market quotations prior to making any 
decision with respect to the merger. 

Following the merger, Exxon Mobil common stock will be traded on the NYSE 
under the ticker symbol "XOM~. 

The merger agreement permits Exxon and Mobil to pay, prior to the closing. 
regular quarterly cash dividends to holders. The parties have agreed in the 
merger agreement to coordinate declaring dividends and the related record dates 
and payment dates so that Mobil shareholders do not receive two dividends, or 
fail to receive one dividend. for any single calendar quarter with respect to 
their Mobil shares and the Exxon Mobil shares to be received by them in the 
merger. 
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Exxon Mobil expects to continue to pay quarterly dividends on Exxon Mobil 
common stock after completion of the merger. The payment of dividends by Exxon 
Mobil in the future, however, will depend on business conditions, Exxon Mobil's 
financial condition and earnings and other factors. 

Effect of Merger on Mobil Dividend Reinvestment Plan 

Upon completion of the merger, Mobil's Stock Purchase and Dividend 
Reinvestment Plan (the "Mobil DRIP") will terminate and participants in the plan 
will be automatically enrolled in Exxon Mobil's Shareholder Investment Program 
(the "Exxon Mobil SIP"). Exxon Mobil shares issued in exchange for Mobil DRIP 
shares will be held in book-entry form by the administrator of the Exxon Mobil 
SIP and cash dividends paid by Exxon Mobil on those shares will be reinvested in 
additional Exxon Mobil shares. Participants in the Exxon Mobil SIP can obtain 
certificates for their plan shares, change dividend reinvestment levels, or 
withdraw from the plan by following specified procedures. Mobil DRIP 
participants will receive more information on the Exxon Mobil SIP as soon as 
practicable after completion of the merger. 
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UNAUDITED PRO FORMA CONDENSED COMBINED FINANCIAL STATEMENTS 

The following unaudited pro forma condensed combined financial statements 
combine the historical consolidated balance sheets and statements of income of 
Exxon and Mobil giving effect to the merger using the pooling of interests 
method of accounting for a business combination. 

We are providing the following information to aid you in your analysis of 
the financial aspects of the merger. We derived this information from the 
audited financial statements of Exxon for the years 1998, 1997 and 1996 and from 
the audited financial statements of Mobil for the years 1998, 1997 and 1996. The 
information is only a summary and you should read it in conjunction with our 
historical financial statements and related notes contained in the annual 
reports and other information that we have filed with the SEC and incorporated 
by reference. See "Where You Can Find More Information" on page VI-1. 

The unaudited pro forma condensed combined statements of income for the 
years ended December 31, 1998, 1997 and 1996 assume the merger was effected on 
January 1, 1996. The unaudited pro forma condensed combined balance sheet gives 
effect to the merger as if it had occurred on December 31, 1998. The accounting 
policies of Exxon and Mobil are substantially comparable. Consequently, we did 
not make adjustments to the unaudited pro forma condensed combined financial 
statements to conform the accounting policies of the combining companies. 

The unaudited pro forma combined financial information is for illustrative 
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purposes only. The companies may have performed differently had they always been 
combined. You should not rely on the pro forma combined financial information as 
being indicative of the historical results that would have been achieved had the 
companies always been combined or the future results that the combined company 
will experience after the merger. 
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UNAUDITED PRO FORMA CONDENSED COMBINED BALANCE SHEET 
AS OF DECEMBER 31, 1998 

Historic 
..--------------------- pro Forma 
Exxon(2) Mobil(2) Adjustments 

........... - - - - - - - - - - -  - - - - - - - -  
(millions of dollars) 

ccs <C> ccs 

Pro Forma 
Combined 

css 

Assets 
Current assets 

Cash and cash equivalents . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other marketable securities . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Notes and accounts receivable, less estimated doubtful 
accounts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Inventories 
Crude oil, products and merchandise . . . . . . . . . . . . . . . . . .  
Materials and supplies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Prepaid taxes and expenses . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total current assets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Investments and advances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Property, plant and equipment, at cost, less accumulated 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  depreciation and depletion 
Other assets, including intangibles. net . . . . . . . . . . . . . . . . . . . . .  

Total assets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Liabilities 
Current liabilities 

Notes and loans payable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Accounts payable and accrued liabilities . . . . . . . . . . . . . . .  

Income taxes payable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total current liabilities . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Long-term debt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Annuity reserves and accrued liabilities . . . . . . . . . . . . . . . . . . . . .  
Deferred income tax liabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Deferred credits 
Equity of minority and preferred shareholders in affiliated 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  companies 

Total liabilities . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Shareholders' Equity 
preferred stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Benefit plan related balances . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Common stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Capital surplus 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Earnings reinvested 

Accumulated other nonowner changes in equity 
Cumulative foreign exchange translation adjustment . . . . . . . . . .  
Minimum pension liability adjustment . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Common stock held in treasury 

Total shareholders' equity . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total liabilities and shareholders' equity. 

See Accompanying Notes to Unaudited Pro Forma 
Condensed Combined Financial Statements 

<PAGE> 
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UNAUDITED PRO FORMA CONDENSED COMBINED STATEMENTS OF INCOME 

FOR YEAR ENDED DECEMBER 31, 1998 

<TABLE> 
C CAPTION, 

Historic 
....................... 

Exxon Mobil(21 
................... 

lmillions 
cc> <C> 

Pro Forma 
Adjustments 

Pro FOrm.3 
Combined 

.............. 
of dollars) 
<C> <s> 

Revenue 
Sales and other operating revenue, including 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  excise taxes 

Earnings from equity interests and other revenue. 

Total revenue 

Costs and other deductions 
Crude oil and product purchases . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Operating expenses 
Selling, general and administrative expenses . . . . . . . . . .  
Depreciation and depletion . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Exploration expenses, including dry holes . . . . . . . . . . . . .  
Interest expense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excise taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Other taxes and duties . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Income applicable to minority and preferred interests. 

Total costs and other deductions . . . . . . . . . . .  

Income before income taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Income taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Income before cumulative effect of accounting change .... 
Cumulative effect of accounting change . . . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Net income per common share (dollars) 
Before cumulative effect of accounting change ......... 
Cumulative effect of accounting change . . . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Net income per common share--assuming dilution (dollars) 
Before cumulative effect of accounting change . . . . . . . . .  
Cumulative effect of accounting change . . . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average number common shares outstanding 
(millions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average number common shares 
outstanding--assuming dilution (millions) . . . . . . . . . . . . .  

Dividends per common share (dollars) . . . . . . . . . . . . . . . . . . . .  $ 1.640 $ 2.280 
</TABLE> 

See Accompanying Notes to Unaudited Pro Forma 
Condensed Combined Financial Statements 

c PAGE > 

Chapter one - The Merger 

UNAUDITED PRO FORMA CONDENSED COMBINED STATEMENTS OF INCOME 
FOR YEAR ENDED DECEMBER 31, 1997 

<TABLE> 
<CAPTION> 

Historic 
-----------..---------- Pro Forma 

EXXOn Mobil(2) Adjustments 
---------.. - - - - - - - -  - - - - - - - - - - - - - - -  

(millions of dollars) 
<s > <C> < C> <C> <C> 
Revenue 

Sales and other operating revenue, including 
excise taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 135,142 $ 64,028 $ (13.600) (4) 

9,585 (6A) 
Earnings from equity interests and other 

revenue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,100 1,878 (81) (6A) 
- - - - - - - - - - -  - - - - - - - - - - -  - - - - - - - - - - - -  

~otal revenue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  137.242 65,906 (4,096) 
=========== =========== ============ 

Pro Forma 
Combined 

.............. 
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Costs and other deductions 

Crude oil and product purchases . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Operating expenses 
Selling, general and administrative expenses . . . . . .  
Depreciation and depletion . . . . . . . . . . . . . . . . . . . . . . . .  
Exploration expenses. including dry holes . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Interesc expense 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Excise taxes 

Other taxes and duties . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Income applicable to minority and preferred 

interests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total costs and other deductions . . . . .  

Income before income taxes . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,798 6.365 175 19,338 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Income taxes' 4,338 3,093 175 (6A) 7,606 

..-..------ - - - - - - - - - - -  - - - - - - - - - - - -  - - - - - - - - - - - -  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Net income $ 8,460 $ 3.272 $ 0 $ 11, 732 

----------- ----------- ------------ ----------- ----------- ------------ ------------ ------------ 
Net income per common share (dollars) . . . . . . . . . . . . . . . .  $ 3.41 $ 4.10 $ 3.32 (3) 
Net income per common share--assuming 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  dilution (dollars) $ 3.37 $ 4.01 $ 3.28 (3) 

Average number common shares outstanding 
(millions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,473 786 

Average number common shares 
outstanding--assuming dilution (millions) . . . . . . . . .  2.505 815 

. . . . . . . . . . . . . . . . .  Dividends per common share (dollars) $ 1.625 $ 2.120 
</TABLE> 

See Accompanying Notes to Unaudited Pro Forma 
Condensed Combined Financial Statements 
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UNAUDITED PRO FORMA CONDENSED COMBINED STATEMENTS OF INCOME 
FOR YEAR ENDED DECEMBER 31, 1996 

Historic 
....................... Pro FOLlna pro Forma 

Exxon Mobll(2) Adjustments Combined 
- - - - - - - - - - -  - - - - - - - -  - - - - - - - - - - - - - - -  - - - - - - - - - - - - - -  

(millions of dollars) 
cs> cc> cc> cc> <C> cc> cc> 
Revenue 

Sales and other operating revenue, including 
excise taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 131,543 $ 79,944 $ (14,000) (4) 

10,401 (6A) $ 207,888 
Earnings from equity interests and other 

revenue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2,706 1,559 (42) (6A) 4,223 
- - - - - - - - - - -  .....------ - - - - - - - - - - -  ----.------ 

Total revenue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134.249 81.503 (3,641) 212,111 
----------- ----------- ----------- ----------- ----------- ----------- =========== 

Costs and other deductions 

Crude oil and product purchases . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Operating expenses 
Selling, general and administrative expenses . . . . . .  
Depreciation and depletion . . . . . . . . . . . . . . . . . . . . . . . .  
Exploration expenses, including dry holes . . . . . . . . .  
Interest expense . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Excise taxes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  Other taxes and duties 
Income applicable to minority and preferred 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  interests 

Total costs and other deductions . . . . . . . . . . . . .  

Income before income taxes . . . . . . . . . . . . .  
Income taxes . . . . . . . . . . . . . . . . . . . . . . . .  

Net income . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Net income per common share (dollars) . . . . . . . . . . . . . . . .  $ 3.01 $ 3 .69 
Net income per common share--assuming 

dilution (dollars) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 2.99 $ 3 .62 

Average number common shares outstanding 
(millions) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Average number common shares 



outstanding--assuming dilution (millions) . . . . . . . . .  2,512 816 

Dividends per common share (dollars) . . . . . . . . . . . . . . . . .  $ 1.560 $ 1.963 
</TABLE, 

See Accompanying Notes to Unaudited Pro Forma 
Condensed Combined Financial Statements 
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Note 1. Basis of Presentation 

The unaudited pro forma condensed combined statements of income are based 
on the consolidated financial statements of Exxon and Mobil for the years ended 
December 31, 1998, 1997 and 1996. The unaudited pro forma condensed combined 
balance sheet is based on the consolidated financial statements of Exxon and 
Mobil at December 31, 1998. 

Exxon and Mobil consolidated financial statements are prepared in 
conformity with generally accepted accounting principles and require ExxOn and 
Mobil management to make estimates that affect the reported amounts of assets, 
.liabilities, revenues and expenses and the disclosure of contingent assets and 
liabilities. In the opinion of Exxon and Mobil, the unaudited pro forma 
condensed combined financial statements include all adjustments necessary to 
present fairly the results of the periods presented. Actual results are not 
expected to differ materially'from these estimates. 

Note 2. Accounting Policies and Financial Statement Classifications 

The accounting policies of Exxon and Mobil are substantially comparable. 
Consequently, we did not make adjustments to the unaudited pro forma condensed 
combined financial statements to conform the accounting policies of the 
combining companies. 

Certain revenues, costs and other deductions in the consolidated statements 
of income for Mobil have been reclassified to conform to the line item 
presentation in the pro forma condensed combined statements of income. Certain 
assets and liabilities in the consolidated balance sheets for Exxon and Mobil 
have been reclassified to conform to the line item presentation in the pro forma 
condensed combined balance sheet. 

Note 3. Pro Forma Earnings Per Share and Dividends Per Share 

The pro forma combined net income per common share is based on net income 
less preferred stock dividends and the weighted average number of outstanding 
common shares. Net income per common share--assuming dilution includes the 
dilutive effect of incentive program stock options and convertible preferred 
stock. The weighted average number of outstanding common shares has been 
adjusted to reflect the exchange ratio of 1.32015 shares of Exxon Mobil common 
stock for each share of Mobil common stock. 

The pro forma combined dividends per share reflect the sum of the dividends 
paid by Exxon and Mobil divided by the number of shares that would have been 
outstanding for the periods, after adjusting the Mobil shares for the exchange 
ratio of 1.32015 shares of Exxon Mobil common stock. 

Note 4. Intercompany Transactions 

Intercompany sales and purchase transactions have been eliminated in the 
unaudited pro forma condensed combined statements of income. Intercompany 
amounts receivable and payable have been eliminated in the unaudited pro forma 
condensed combined balance sheet. 

Note 5. Merger-Related and Integration-Related Expenses 

Merger-related fees and expenses, consisting primarily of SEC filing fees, 
fees and expenses of investment bankers, attorneys and accountants, and 
financial printing and other related charges, are estimated to be approximately 
$90 million. These fees and expenses have been reflected in the unaudited pro 
forma condensed combined balance sheet as of December 31. 1998. These charges 
are not reflected in the unaudited pro forma condensed combined statements of 
income or the pro forma combined per share data. 
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We estimate that costs of approximately $2.0 billion ($1.3 billion 
after-tax) will be incurred for severance and other integration-related 
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3,588 (3) 

$ 1.538 (3) 
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expenses, including the eliminationof duplicate facilities and excess capacity. 
operational realignment and related workforce reductions. These expenditures are 
necessary to reduce costs and operate efficiently. The unaudited pro forma 
condensed,combined financial statements reflect neither the impact of these 
charges nor the benefits from the expected synergies. The costs for severance 
and other integration-related expenses will be charged to operations in the 
periods the obligations occur. 

Note 6. Other Pro Forma Adjustments 

(A) A pro forma adjustment has been made to consolidate the accounts of 
certain refining, marketing and chemicals operations that are jointly 
controlled by the combining companies and which were accounted for by Exxon 
and Mobil as separate companies using the equity method. 

(B) A pro forma adjustment has been made to reflect the cancellation of 
Mobil common stock accounted for as treasury stock and the assumed issuance 
of approximately 1.0 billion shares of Exxon Mobil common stock in exchange 
for all of the outstanding Mobil common stock (based on the exchange ratio 
Of 1.32015). The actual number of shares of Exxon Mobil common stock to be 
issued in connection with the merger will be based on the number of shares 
of Mobil common stock issued and outstanding at the effective time. 
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OPINIONS OF FINANCIAL ADVISORS 

We each retained our own financial advisor to assist us and our Boards In 
our consideration of valuation, financial and other matters relating to the 
merger. Exxon retained J.P. Morgan Securities Inc. as its financial advisor and 
Mobil retained Goldman, Sachs a Co. as its financial advisor., 

opinion of ExxOn Financial Advisor 

At the December 1, 1998 meeting of the Exxon Board, J.P. Morgan gave its 
opinion to-the Exxon Board that, as of such date and based upon and subject to 
the various considerations set forth in its opinion, the consideration to be 
paid by Exxon in connection with the proposed merger was fair from a financial 
point of view to Exxon. J.P. Morgan has reaffirmed its December 1, 1998 opinion 
in its written opinion to the Exxon Board dated as of April 2, 1999. 

The full text of the updated opinion of J.P. Morgan, which sets forth among 
other things the assumptions made, procedures followed, matters considered and 
limitations on the scope of the.review undertaken by J.P. Morgan in rendering 
its opinion, is attached as Annex C and is incorporated by reference with the 
consent of J.P. Morgan. This opinion should be read carefully and in its 
entirety. J.P. Morgan's opinion is addressed to the Exxon Board, is directed 
only to the fairness of the consideration to be paid in the merger, does not 
address any other aspect of the merger and does not constitute a recommendation 
to any Exxon shareholder as to how to vote with respect to the merger. The 
summary of the opinion of J.P. Morgan set forth in this joint proxy 
statement/prospectus is qualified in its entirety by reference to the full text 
of such opinion. 

In rendering its opinions, J.P. Morgan reviewed: 

o the merger agreement; 

o in the case of its updated opinion, this document; 

o certain publicly available information concerning the business of 
Mobil and of certain other companies engaged in businesses that J.P. 
Morgan deemed comparable to those of Mobil, and the reported market 
prices for the securities of certain other companies that J.P. Morgan 
deemed comparable; 

o publicly available terms of certain transactions involving companies 
comparable to Mobil and the consideration received for such 
companies; 

o current and historical market prices of the Exxon common stock and 
the Mobil common stock; 

o the audited financial statements of Exxon and Mobil for the fiscal 
year ended December 31, 1997, and the unaudited condensed financial 
statements of Exxon and Mobil for the period ended September 30, 
1998; 

o in the case of its updated opinion, the audited financial statements 
of Exxon and Mobil for the fiscal year ended December 31, 1998; 

o certain presentations made by Exxon and Mobil in 1998 to equity 
analysts regarding the performance of their respective businesses; 

o certain internal financial analyses of potential synergies that may 
be realized from the merger prepared by ExxOn and Mobil and their 
respective managements; and 
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o the terms of other business combinations that J . P .  Morgan deemed 
relevant. 
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In addition. J . P .  Morgan participated in discussions with certain members 
of the management of Exxon and Mobil with respect to certain aspects of the 
merger, the past and current business operations of Exxon and Mobil, the 
financial condition and future prospects and operations of Exxon and Mobil, and 
certain other matters J . P .  Morgan believed necessary or appropriate to its 
inquiry. J . P .  Morgan reviewed such other financial studies and analyses and 
considered such other information as it deemed appropriate for the purposes of 
its opinion. 

In giving its opinion, J . P .  Morgan relied upon and assumed, without 
independent verification, the accuracy and completeness of all information that 
was publicly available or was furnished to it by Exxon and Mobil or otherwise 
reviewed by J . P .  Morgan, and J . P .  Morgan has not assumed any responsibility or 
liability therefor. J . P .  Morgan has not conducted any evaluation or appraisal of 
any assets or liabilities, nor have any such valuations or appraisals been 
provided to J . P .  Morgan. In relying on financial analyses provided to it of 
potential synergies that may be realized from the merger, J . P .  Morgan has 
assumed that they have been reasonably prepared based on assumptions reflecting 
the best currently available estimates and judgments by management of Exxon as 
to such potential synergies. J . P .  Morgan has also assumed that the merger will 
have the tax consequences and pooling of interests accounting treatment 
described in the merger agreement and this document, and that the transactions 
contemplated by the merger agreement will be consummated as described in the 
merger agreement and this document. J . P .  Morgan relied as to all legal matters 
relevant to rendering its opinion upon the advice of counsel. 

J . P .  Morgan's opinion is necessarily based on economic, market and other 
conditions as in effect on, and the information made available to J . P .  Morgan as 
of. the date of such opinion. Subsequent developments may affect its opinion, 
and J . P .  Morgan does not have any obligation to update, or revise or reaffirm 
Such opinion. J . P .  Morgan expressed no opinion as to the price at which Exxon 
common stock will trade at any. future time. 

In accordance with customary investment banking practice, J . P .  Morgan 
employed generally accepted valuation methods in reaching its opinion. The 
following is a summary of the material financial analyses utilized by J . P .  
Morgan in connection with providing its December 1, 1998 opinion. J . .P .  Morgan 
utilized substantially the same types of analyses in connection with providing 
its updated opinion. 

The elements of J . P .  Morgan's analyses included: 

o assessing the potential value creation as a result of the merger 
(paragraphs 1-3); 

o assessing the sharing of the combined pro forma entity given the 
historical and forecast contributions of each company, and the 
sharing of the potential value creation (paragraphs 4-6); 

o testing the results on pro-forma Exxon earnings per share for the 
potential accretion/dilution of earnings for the next 3 years 
(paragraph 7 ) ;  and 

o checking the premium to be paid by Exxon in the merger against market 
precedent (paragraph 8 ) . 

1. Comparable Return on Capital Employed. J . P .  Morgan reviewed and 
analyzed the return on capital employed ("ROCE") of both Exxon and Mobil since 
1993. J . P .  Morgan observed that Exxon's ROCE has consistently been 2-3% above 
that of Mobil. J . P .  Morgan's analysis indicated that if Mobil were to be merged 
with Exxon, the combined entity's capital productivity would eventually be 
higher than the pro forma capital productivity of Exxon and Mobil. J . P .  Morgan 
indicated that it would be reasonable to assume that the benefits of this 
capital productivity increase would occur within three years of the closing of 
the merger. J . P .  Morgan pointed out, however, that its views in this respect 
were based on discussions with senior management at Exxon and that there could 
be no assurance that this increase in capital productivity would be realized. 

2. Comparable P/E Analysis. J . P .  Morgan performed an analysis comparing 
Exxon's price to earnings multiples with Mobil's price to earnings multiples for 
the past five years. The source for these price to earnings multiples was 
the one and two year prospective price to earnings multiple estimates by 
I/B/E/S International Inc. and First Call, organizations which compile 
brokers' earnings estimates on public companies. Such analysis 
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indicated that Mobil has been trading in the recent past at an 8% to 15% 
discount to Exxon. J.P. Morgan's analysis indicated that if Mobil were to 
be valued at price to earnings multiples comparable to those of Exxon. 
there would be an enhancement of value to its shareholders of approximately 
$11 billion. Finally, this analysis suggested that the combined company 
might enjoy an overall increase in its price to earnings multiple due to 
the potential for improved capital productivity and the expected strategic 
benefits of the merger. According to J.P. Morgan's analysis. a price to 
earnings multiple increase of 1 for Exxon Mobil would result in an 
enhancement of value to shareholders of approximately $10 billion. J.P. 
Morgan pointed out, however, that there could be no assurance that these 
values would be realized. 

3. Annual Pre-Tax Synergies. J.P. Morgan reviewed and analyzed the future 
synergies expected to result from the merger, estimated by management at $2.8 
billion annually on a pre-tax basis. J.P. Morgan also analyzed stock-for-stock 
merger transactions over the past three years where the market capitalization of 
the smaller entity pre-announcement was greater than $5 billion. The analysis 
indicated that for industrially logical mergers, the market granted a 
post-annoincement value pick-up to the companies of 6-9 times the anticipated 
synergy benefits identified by management on a pre-tax basis. In cases where 
management also had a good track record of cost cutting, J.P. Morgan indicated 
that the market might be expected to capitalize synergies at a multiple of 8-9 
times on a pre-tax basis. Based on the estimated synergies of $2.8 billion 
expected to result from the merger, this suggested a potential value creation in 
the short term of approximately $22-25 billion. 

J.P. Morgan also indicated that the value of the potential synergies for 
the combined company could be greater in the long term if management achieved 
its,stated objectives and the expected synergies were demonstrated to the 
market. On this basis, J.P. Morgan estimated that as much as $11 billion in 
value could be created in excess of the short term impact, in addition to the 
potential enhancement of value described in paragraph 2 above. 

In addition to expressing no opinion as to the potential future trading 
price of the Exxon common stock, J.P. Morgan also pointed out that there could 
be no assurance that either these short-term or long-term values would be 
realized. 

4. Sharing of Future Benefits of the Merger. J.P. Morgan revlewed the 
elements of potential value creation, which were: 

o immediate value pick-up based on estimated pre-tax synergies; and 
o additional long-term value pick-up that could result from the possible 

o realization of anticipated synergies, 
0 price to earnings multiple re-rating for Mobil, and 
0 price to earnings multiple re-rating for the combined company. 

J.P. Morgan's review suggested that over the long term, the potential for value 
creation from these elements could be as much as $47-57 billion. Since Exxon's 
market capitalization is significantly larger than Mobil's, ExxOn's shareholders 
would enjoy a greater proportion of the value creation if no premium were paid 
by ExxOn in the merger. By offering a premium to Mobil's shareholders, this 
potential value creation was instead shared in approximately equal proportions 
between the companies' shareholders and such sharing was deemed to be a 
reasonable allocation of value creation. 

<PAGE> 
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5. Historical Contribution Analysis. J.P. Morgan reviewed and analyzed the 
relative historical contribution of both Exxon and Mobil to the combined pro 
forma entity. 

The following table illustrates the historical relative market 
capitalization contribution by Exxon to a combined Exxon Mobil entity: 

~t closing on November 20, 1998 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  74.7% 
Average for the one month prior to November 20, 1998 . . . . . . . . . . . . . . . . . .  74.9% 
Average for the three months prior to November 20, 1998 . . . . . . . . . . . . . . .  74.3% 
Average for the six months prior to November 20, 1998 . . . . . . . . . . . . . . . . .  74.4% 
Average for the twelve months prior to November 20, 1998 . . . . . . . . . . . . . .  73.88 

The source for the table above was Datastream, an organization which 
compiles share prices for public companies. 

The following table illustrates the historical relative contribution by 
Exxon to a combined Exxon Mobil entity for the different financial and physical 
performance measures that were reviewed: 

9 months to 
1992 1993 1994 1995 1996 1997 sep 30, 1998' 

............ --.- - - - -  - - - -  - - - -  - - - -  - - - -  
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<s> ccs <C> <C> <C> <c> 
Firm value . . . . . . . . . . . . . . . . . . . . . . . .  
Total revenues . . . . . . . . . . . . . . . . . . . .  
After tax earnings before change 

in accounting principles . . . . . . .  78.6% 71.7% 74.4% 73 .1% 71.7% 
Pre-tax earnings before interest 

and pre-extraordinary items . . . .  70.5% 67.3% 67.9% 69.8% 66.0% 
Earnings before interest, tax, 

depreciation and amortization 
pre-extraordinary items . . . . . . . .  68.1% 66.5% 65.6% 65.9% 66.1% 

Dividends distributed . . . . . . . . . . . . .  73.4% 73.4% 72.8% 72.2% 71.5% 
After tax operating cash flow . . . . .  69.6% 69.1% 68.1% 68.3% 68.5% 
Capital employed . . . . . . . . . . . . . . . . . .  65.3% 65.2% 66.8% 67.1% 66.4% 
Pre tax earnings before interest, 

depreciation and amortization 
and exploration expense pre- 
extraordinary items . . . . . . . . . . . .  

Net fixed assets . . . . . . . . . . . . . . . . . .  
Oil and gas reserves . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . .  Refinery capacity 
. . . . . . . . . . . . . . . . . . .  Marketing sales 

Production . . . . . . . . . . . . . . . . . . . . . . . .  
SEC-10 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
</TABLE> 

J.P. Morgan observed that the relative contribution by Exxon to a combined 
Exxon Mobil entity in the most recent full year of Exxon would have been between 
61% and 73% depending on the measure used. J.P. Morgan compared this range of 
relative contribution with the approximately 70% continuing ownership stake that 
Exxon's shareholders would have in the combined company following the merger. 
Sources for the historical financial information used in connection with the 
ratios were Exxon's and Mobil's annual reports for the years 1992-1997, 
inclusive, and first nine months results of 1998 as announced by both companies. 

6. Forecast Contribution Analysis. J.P. Morgan reviewed and analyzed the 
then most current First Call earnings and after-tax operating cash flow 
forecasts for 1998, 1999 and 2000. J.P. Morgan observed that Exxon was 
forecast to contribute between 70% and 73% of the future earnings and cash 
flow of a combined Exxon Mobil 
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entity. J.P. Morgan compared this range of forecasted contribution with 
the approximately 70% continuing ownership stake that Exxon's shareholders 
would have in the combined company following the merger. 

7. Exxon Pro Forma Merger Analysis. J.P. Morgan analyzed the then-current 
pro forma Exxon earnings per share forecasts for 1999, 2000 and 2001 based on 
First Call estimates. The analysis showed, assuming $2.8 billion in synergies 
phased in over three years, on an equivalent share basis, that the merger would 
be accretive from 1999 to Exxon's shareholders, excluding non-recurring 
integration-related costs. 

8. Analysis of Selected Comparable Transactlons. J.P. Morgan reviewed 38 
recently announced or closed large capltalization stock-for-stock transactions. 
J.P. Morgan then compared the implied premiums resulting from the smaller 
company's share of the pro forma combined company resulting from the transaction 
as compared with the smaller company's market capitalizataon relative to the 
combined market capitalizatlon of the companies prior to announcement of the 
transaction. 

J.P. Morgan's analysis showed that for transactions involving smaller 
companies with a relative market capitalization comparable to that of Mobil 
pre-announcement, a premium of 15% to 25% matched market precedent. The analysis 
indicated that, based on the closing share prices on November 30, 1998, the day 
prior to announcement of the merger, the implied premium paid to Mobil 
shareholders would be approximately 10%. The analysis also indicated that, based 
on closing share prices on November 24, 1998, two trading days before Exxon and 
Mobil issued a joint press release confirming that they were in discussions 
concerning a possible merger, the implied premium paid to Mobil shareholders 
would be approximately 20%. 

The summary set forth above is not a complete description of the analyses 
or data presented by J.P. Morgan. The preparation of a fairness opinion is a 
complex process and is not necessarily susceptible to partial analysis or 
summary description. In arriving at its opinion, J.P. Morgan considered the 
results of all of its analyses as a whole and did not attribute any particular 
weight to any analysis or factor considered by it. Furthermore, J.P. Morgan 
believes that selecting any portion of its analyses, without considering all 
analyses, would create an incomplete view of the process underlying its opinion. 
In addition, J.P. Morgan may have given various analyses and factors more or 
less weight than other analyses and factors, and may have deemed various 
assumptions more or less probable than other assumptions, so that the ranges of 
valuation resulting from any particular analysis described should not be taken 
as J.P. Morgan's view of the actual value of Exxon or Mobil. In performing its 
analyses, J.P. Morgan made numerous assumptions with respect to industry 
performance, general business and economic conditions and other matters, many of 
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which are beyond the control of Exxon and Mobil. Any estimates contained in J.P. 
Morgan's analyses are not necessarily indicative of future results or actual 
values, which may be significantly more or less favorable than those suggested 
by such estimates. 

As a part of its investment banking business, J.P. Morgan and its 
affiliates are continually engaged in the valuation of businesses and their 
securities in connection with mergers and acquisitions, investments for passive 
and control purposes, negotiated underwritings, secondary distributions of 
listed and unlisted securities, private  placement.^, and valuations for estate. 
corporate and other purposes. J.P. Morgan was selected to advise Exxon and to 
deliver a fairness opinion with respect to the merger on the basis of such 
experience and its familiarity with Exxon. 

Pursuant to a letter agreement,dated November 9, 1998, Exxon engaged J.P. 
Morgan as its exclusive financial advisor in connection with the merger. 
Pursuant to the terms of the J.P. Morgan engagement letter, Exxon has agreed to 
Pay J.P. Morgan a fee equal to (i) $100,000 per month and (ii) $8,000,000 
payable upon the coqsummation of the merger or acquisition of a majority of the 
common stock or assets of Mobil by Exxon, with up to $2,400,000 of the fees paid 
pursuant to clause (i) above to be creditable to any fees that become payable 
Pursuant to clause (ii) above. In addition, Exxon has agreed to reimburse J.P. 
Morgan for its reasonable expenses incurred in connection with its services, 
including the fees and disbursements of counsel; and will indemnify J.P. Morgan 
against certain liabilities arising out of J.P. Morgan's engagement, including 
liabilities under the federal securities laws. The SEC has taken the 
position that such indemnification under the fe'deral securities laws may 
not be enforceable if it is found to be against public policy. 
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J.P. Morgan has in the past provided financial advisory services to a 
subsidiary of Exxon, and in the past has provided financial advisory and other 
services to Mobil. In addition, Mr. Raymond has been a member of J.P. Morgan's 
board of directors since 1987. As a result, a potential conflict of interest 
could be deemed to exist. The EXXOn Board did not consider this potential 
conflict to be significant either to the selection of J.P. Morgan as financial 
advisor or to relying on J.P. Morgan's opinion. In the ordinary course of their 
businesses, J.P. Morgan and its affiliates may actively trade the debt and 
equity securities of Exxon or Mobil for their own account or for the accounts of 
customers and, accordingly, they may at any time hold long or short positions in 
such securities. 

Opinion of Mobil Financial Advisor 

On December 1, 1998, Goldman Sachs delivered its written opinion to the 
Mobil Board that, as of the date of such opinion, the exchange ratio pursuant to 
the merger agreement was fair from a financial point of view to the holders of 
Mobil common stock. Goldman Sachs reconfirmed its December 1, 1998 opinion by 
delivery of its written opinion dated as of April 2, 1999. 

The full text of the written opinion of Goldman Sachs, dated April 2, 1999, 
which sets forth assumptions made, matters considered and limitations on the 
review undertaken in connection wlth the opinion 1s attached as Annex D and is 
incorporated by reference. Mobil shareholders are ui.ged to, and should, read 
such opinion in ~ t s  entirety. 

In connection with its opinion, Goldman Sachs reviewed, among other things. 

o the merger agreement; 

o the stock option agreement; 

o Annual Reports to Stockholders and Annual Reports on Form lo-K of 
Mobil and Exxon for the five years ended December 31, 1997 and, in 
the case of its reconfirmed opinion, the Annual Reports on Form 10-K 
of Mobil and Exxon for the year ended December 31, 1998 and this 
document; 

o certain interim reports to shareholders and Quarterly Reports on 
Form-lo-Q of Mobil and Exxon; 

o certain other communications from Mobil and EnOn to their 
respective shareholders; 

o certain internal financial analyses and forecasts for Mobil prepared 
by its management; and 

o certain cost savings and operating synergies projected by the 
managements of Mobil and Exxon to result from the merger. 

Goldman Sachs also held discussions with members of the senior management 
of Mobil regarding the strategic rationale for, and the potential benefits of, 
the merger and Mobil's past and current business operations, financial condition 
and future prospects. Goldman Sachs reviewed forecasts regarding selected 
measures of future operating and financial performance of Exxon in summary form 
prepared by management of Mobil based on its discussions with management of 
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Exxon. Internal financial analyses and forecasts prepared by ExxOn were not 
otherwise made ava'ilable for review by Goldman Sachs. In addition. Gol'drnan 
Sachs : 

o reviewed the reported price and trading activity for Mobil common 
stock and EXXOn common stock; 

o compared certain financial and stock market information for Mobil and 
Exxon with similar information for certain other companies the 
securities of which are publicly traded; 

o reviewed the financial terms of certain recent business combinations; 
and 
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0 performed such other studies and analyses as it considered 
appropriate. 

Goldman Sachs relied upon the accuracy and completeness of all of the 
financial and other information reviewed by it and assumed such accuracy and 
Completeness for purposes of rendering its opinion. In that regard, Goldman 
Sachs assumed, with the consent of the Mobil Board, that the synergies were 
reasonably prepared on a basis reflecting the best available estimates and 
judgments of Mobil and EXXOn as of the dateof its opinion. Goldman Sachs also 
assumed, with the consent of the Mobil Board, that the merger will be accounted 
for as a pooling of interests under generally accepted accounting principles. 
Goldman Sachs also has assumed that all material governmental, regulatory or 
other consents and approvals necessary for the completion of the merger will be 
obtained without any meaningful adverse effect on Mobil or Exxon. In addition. 
Goldman Sachs did not make an independent evaluation or appraisal of the assets 
and liabilities of Mobil or Exxon or any of their subsidiaries and Goldman Sachs 
was not furnished with any such evaluation or appraisal. The opinion of Goldman 
Sachs was provided for the information and assistance of the Mobil Board in 
connection with its consideration of the merger and is not a recommendation as 
to how any holder of shares of Mobil common stock should vote. 

The following is a summary of the material financial analyses used by 
Goldman Sachs in connection wlth providing its written opinion to the Mobil 
Board on December 1, 1998. Goldman Sachs utilized substantially the same types 
of financial analyses in connection with providing its opinion dated April 2, 
1999. 

1. Historical stock Trading Analysis. Goldman Sachs reviewed the average 
historical trading prices for the shares of Mobil common stock. In addition, 
Goldman Sachs analyzed the consideration to be recelved by holders of Mobil 
common stock pursuant to the merger agreement in relation to the average per 
share closing price of Mobil common stock for the one week, one month, three 
month, six month. one year, three year, five year and ten year periods ended 
November 24, 1998 and in relatlon to the closing price of Mobil common stock on 
November 24. 1998 and November 30, 1998. November 24, 1998 was chosen as a 
reference date because it was the last trading day prior to publlc reports that 
Mobll and Exxon were discussing a potential business combination transaction. 

This analysis was based on the exchange ratio of 1.32015 and the per share 
prlce of Exxon common stock of $75.00 on November 30, 1998, the last trading day 
prlor to the announcement of the execution of the merger agreement. The analysis 
indicated that the consideration per share of Mobil common stock to be received 
by holders of Mobil common stock pursuant to the merger agreement: 

o in relation to the average closing price for the one week, one month, 
three month, six month and one year periods ending November 24, 1998, 
represented a premium of 33.4%, 33.6%, 31.5%, 32.5% and 33.4%, 
respectively; 

o in relation to the closing price of Mobil common stock on November 
24, 1998 and November 30, 1998, represented a premium of 32.1% and 
15.1%, respectively; and 

o in relation to the closing price of Mobil common stock on May 1. 
1998, the date of Mobil's all time high closing stock price prior to 
November 25, 1998, represented a premium of 19.9%. 

2. Exchange Ratio Analysis. Goldman Sachs calculated the average of the 
historical daily exchange ratios of Exxon common stock to Mobil common stock 
based on the closing prices of Exxon common stock and Mobil common stock for the 
one week, one month, three month, six month and one year periods ended November 
24, 1998. Such analysis indicated: 

o that the average exchange ratios over such periods were 1.041, 1.035, 
1.064, 1.059 and 1.096, respectively, compared to the exchange ratio 
of 1.32015 pursuant to the merger agreement; 

o that the average exchange ratio since the closing price of Mobil 
common stock on May 1, 1998, the date of Mobil's all time high 
closing price prior to November 25, 1998, was 1.092; and 
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0 an exchange ratio of 1.147 for the closing price of Exxon common 
stock to Mobil common stock on November 30, 1998, as compared to the 
exchange ratio of 1.32015 pursuant to the merger agreement. 

3. Contribution Analysis. Goldman Sachs reviewed certain historical and 
estimated future operating and financial information, including, among other 
things. equity market value, levered value, total assets, shareholders' equity. 
earnings before interest, taxes, depreciation and amortization ("EBITDA"). net 
income and discretionary cash flow for Exxon, Mobil and the pro forma combined 
Company resulting from the merger. Levered value is market value of equity plus 
book Value of debt less cash. Discretionary cash flow is net income plus 
depreciation, depletion, amortization, deferred taxes and exploration expenses. 
This analysis indicated that, excluding shares of Mobil common stock held in 
trust pursuant to the Trust Agreement, dated June 29, 1992, as amended, between 
Mobil and Bankers Trust (Delaware), holders of Mobil common stock would receive 
30% Of the outstanding common equity of the pro forma combined company after the 
merger based on the exchange ratio of 1.32015 and contribute 25%, 26%. 31% and 
34% of the equity market value, levered value, total assets and 1997 EBITDA of 
the pro forma combined company, respectively. 

Goldman Sachs also analyzed the relative income statement contribution of 
Mobil and Exxon to the pro forma combined company resulting from the merger, 
before taking into account any of the possible benefits that may be realized 
following the merger, for 1997 and estimated years 1998, 1999 and 2000, based on 
I/B/E/S International Inc. estimates of earnings and cash flows. 

The results of these analyses are as follows: 

<TABLE> 
Contribution of Mobil 

to the Pro Forma Combined Company 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
1997 19983 19993 2000E 
......... - - - - -  - - - - -  

<s> <C> <C> <C> <C> 
Net Income . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29% 27% 29% 30% 
Discretionary Cash Flow . . . . . . . . . . . . . . . . .  32% 29% 31% 33% 
</TABLE> 

4. Selected Companies Analysis. Goldman Sachs reviewed and compared 
certain financial information, ratios and public market multiples relating to 
Mobil to corresponding financial information, ratios and public market multiples 
for the following six publicly traded companies: 

o British Petroleum Company plc. 

o Chevron Corporation, 

o Exxon, 

o Royal Dutch Petroleum Company, 

o Shell Transport & Trading Co. plc. and 

o Texaco Inc 

The selected companies were chosen because they are publicly traded 
companies ehat for purposes of analysis may be considered similar to Mobil. 

Goldman Sachs calculated and compared various financial multiples and 
ratios. The multiples of Mobil were calculated using a price of $74.94 per 
share. the closing price of Mobil common stock on November 24, 1998, the last 
trading day prior to public reports that Mobil and Exxon were discussing a 
potential business combination. The multiples and ratios for Mobil and for each 
of the selected companies were based on the most recent publicly available 
information. 
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The results of these analyses are as follows: 

<TABLE> 
The Selected Companies Mobil 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - - - - - - - - - - - - - - - - -  
19983 range 1999E range 19983 19993 

.--..--..--..- - - - - - - - - - - - - - -  - - - - -  ---.- 

<s> <C> <C> <C> <C> <C> <C> 
Price/earnings ratio . . . . . . . . . . . . . . . . . . . . . . . .  26.4~ - 29.6~ 19.3~ - 23.8~ 25. Ox 20.1~ 
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Price/cash flow ratio . . . . . . . . . . . . . . . . . . . . . . .  10.0~ - 1 3 . 6 ~  8 . 5 ~  - 12.5~ 10.9~ 9 . 6 ~  
</TABLE> 

The review also indicated that the dividend yield of the selected companies 
ranged from 2.22% to 3.122, compared to 3.04% for Mobil. 

5. Pro Foma Merger Analysis. Goldman Sachs prepared a pro foma analysis 
of the financial impact of the merger. Using I/B/E/S International Inc. earnings 
estimates for 1999 and 2000. Goldman Sachs compared the earnings per share of 
Mobil common stock on a stand-alone basis and Exxon common stock on a 
stand-alone basis, to the earnings per share of the common stock of the pro 
foma combined company. Goldman Sachs performed this analysis based on the 
exchange ratio of 1.32015 and under three scenarios reflecting cost savings and 
operating synergies projected by the management of Mobil and Exxon to result 
from the merger: 

o scenario I - assuming no synergies; 

o Scenario I1 - assuming $950 million in pre-tax-synergies are realized 
in 1999 and $1,820 million in pre-tax synergies are realized in 2000; 
and 

o Scenario I11 - assuming $2,800 million in pre-tax synergies are 
realized in each of 1999 and 2000. 

This analysis indicated that: 

0 assuming Scenario I, the merger would be dilutive - that is, would 
represent a reduction - to both 1999 and 2000 earnings per share of 
Exxon common stock on a stand-alone basis and would be accretive-that 
is, would represent an addition - to 1999 and 2000 earnings per share 
Of Mobil common stock on a stand-alone basis; and 

0 assuming Scenario I1 or Scenario 111, the merger would be accretive 
in 1999 and 2000 to the earnings per Share of Exxon common stock on a 
stand-alone basis and the earnings per share of Mobil common stock on 
a stand-alone basis. 

6. Selected Transactions Analysis. Goldman Sachs analyzed certain 
information relating to the proposed transaction in relation to certain publicly 
available information for 28 stock-for-stock transactions, substantially all of 
which were in excess of $10 billion. Such analysis indicated that for the 
selected transactions the premiums paid in such transactions as compared to: 

o the target's price one day prior to the announcement of the 
transaction, ranged from a low of (5.8)% to a high of 58.83, with a 
median of 12.1% and a mean of 17.0%. as compared to 15.1% for the 
proposed merger; 

o the target's price one day prior to the date of any disclosure of the 
possible transaction (the uDisclosure Date"), ranged from a low of 
(5.2%) to a high of 70.5%, with a median of 20.7% and a mean of 
24.1%. as compared to 32.1% for the proposed transaction; 

o the target's 30-day average price prior to the Disclosure Date, 
ranged from a low of (1.8)% to a high of 76.0%. with a median of 
18.6% and a mean of 28.1% as compared to 33.6% for the proposed 
transaction; 
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o the target's 90-day average price prior to the Disclosure Date, 
ranged from a low of (6.81% to a high of 82.8%. with a median of 
21.9% and a mean of 28.7%. as compared to 31.5% for the proposed 
transaction; and 

o the average of the daily exchange ratios for the 90-day period prior 
to the Disclosure Date, ranged from a low of (8.8)% to a high of 
53.6%. with a median of 16.98 and a mean of 18.6%, as compared to 
24.1% for the proposed transaction. 

The analysis further indicated that for the selected transactions, the 
premium resulting from the target's share of the pro forma combined company 
resulting from the transaction as compared with the target's market 
capitalization relative to the combined market capitalization of the target and 
the acquirer one day prior to the Disclosure Date ranged from a low of (4.4)% to 
a high of 45.0%, with a median of 9.0% and a mean of 13.0%. as compared to 22.4% 
for the proposed transaction. 

The preparation of a fairness opinion is a complex process and is not 
necessarily susceptible to partial analysis or summary description. Selecting 
portions of the analyses or of the summary set forth above, without considering 
the analyses as a whole, could create an incomplete view of the processes 
underlying Goldman Sachs' opinion. In arriving at its fairness determination, 
Goldman Sachs considered the results of all such analyses. No company or 
transaction used in the above analyses as a comparison is directly comparable to 
Mobil or ExxOn or the contemplated transaction. 
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The analyses were prepared solely for purposes of Goldman Sachs' providing 
its opinion to the Mobil Board as to the fairness from a financial point of view 
of the exchange ratio to the holders, other than Exxon or any of its 
subsidiaries or affiliates, of the outstanding shares of Mobil common stock and 
do not purport to be appraisals or necessarily reflect the prices at which 
businesses or securities actually may be sold. Analyses based upon forecasts of 
future results are not necessarily indicative of actual future results, which 
may be significantly more or less favorable than suggested by such analyses. 
Because such analyses are inherently subject to uncertainty, being based upon 
numerous factors or events beyond the control of the parties or their respective 
advisors, none of Mobil, Exxon, Goldman Sachs nor any other person assumes 
responsibility if future results are materially different from those forecast. 

As described above, Goldman Sachs' opinion to the Mobil Board was one of 
many factors taken into consideration by the Mobil Board in making its 
determination to approve the merger agreement. The foregoing summary does not 
purport to be a complete description of the analysis performed by Goldman Sachs 
in connection with such opinion and is qualified by reference to the written 
opinion of Goldman Sachs set forth in Annex D. 

Goldman Sachs, as part of its investment banking business, is continually 
engaged in the valuation of businesses and their securities in connection with 
mergers and acquisitions, negotiated underwritings, competitive biddings. 
secondary distributions of listed and unlisted securities, private placements 
and valuations for estate, corporate and other purposes. Mobil selected Goldman 
Sachs to render its opinion because it is a nationally recognized investment 
banking firm that has substantial experience in transactions similar to the 
merger. Goldman Sachs is familiar with Mobil having provided certain investment 
banking services to Mobil from time to time, including having acted as dealer on 
Mobil's commercial paper program; having acted as agent on Mobil's stock 
repurchase program and medium term note program; and having acted as 
lead-managing underwriter of a public offering of Mobil Corporation Pass Through 
Certificates. Series 1997-A in May 1997. Goldman Sachs also has provided certain 
investment banking services to Exxon from time to time, and may provide 
investment banking services to Exxon in the future. 

Goldman Sachs provides a full range of financial advisory and securities 
services and, in the course of its normal trading activities, may from time to 
time effect transactions and hold securities, including derivative securities. 
of Mobil or Exxon for its own account and for the accounts of customers. 
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Pursuant to a letter agreement dated November 22, 1998, Mobil engaged 
Goldman Sachs to render its opinion in connection with the merger. Pursuant to 
the terms of the Goldman Sachs engagement letter, Mobil has agreed to pay 
Goldman Sachs a fee equal to (i) $100,000 per month beginning on November 30, 
1998 and (ii) $8,000,000 payable upon the consummation of the merger or 
acquisition of a majority of the common stock or assets of Mobil by ExxOn, with 
up to $2,400,000 of the fees paid pursuant to clause (i) above to be creditable 
to any fees that become payable pursuant to clause (ii) above. From time to 
time, Goldman Sachs has also provided other financial advisory services to. 
Mobil. Payment for certain of these services would be accelerated if the merger 
is consummated. Mobil has also agreed to reimburse Goldman Sachs for its 
reasonable out-of-pocket expenses, including attorney's fees, and to indemnify 
Goldman Sachs against certain liabilities, including certain liabilities under 
the federal securities laws. The SEC has taken the position that such 
indemnification under the federal securities laws may not be enforceable if it 
is found to be against public policy. 

INTERESTS OF CERTAIN PERSONS IN THE MERGER 

In considering the recommendation of the Mobil Board with respect to the 
merger agreement, shareholders should be aware that certain members of the 
management of Mobil and the Mobil Board have interests in the merger that may be 
different from, or in addition to, the interests of the other shareholders of 
Mobil generally. 

Board of Directors 

Exxon has agreed that, as of the closing, it will cause Mr. Noto and Mr. 
Renna and four other persons who immediately prior to the closing were directors 
but not employees of Mobil, to be elected to the Exxon Mobil Board. See "The 
Merger Agreement--Exxon Mobil Board and Related Matters" on page 1-55. It is 
expected that Donald V. Fites, Charles A. Heimbold, Jr., Helene L. Kaplan and J. 
Richard Munro will be the non-employee directors of Mobil who will be elected to 
the Exxon Mobil Board as of the closing. For information about the benefits 
received by Exxon directors, see "Chapter Four--Board of Directors Proposal: 
Election of Directors--Director Compensation" on page IV-6. 

Indemnification; Directors' and Officers' Insurance 

For seven years after the closing, Exxon has agreed to indemnify, to the 
extent provided under Mobil's charter and by-laws in effect on December 1, 1998. 
the individuals who on or before the closing were officers, directors and 
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employees of Mobil or its subsidiaries with respect to all acts or omissions 
before the closing by these individuals in these capacities. Exxon has further 
agreed to cause Mobil to honor all its indemnification agreements, including 
under Mobil's by-laws, in effect on December 1, 1998. ExxOn has also agreed to 
Provide, for seven years after the closing, directors' and officers' liability 
insurance in respect of acts or omissions occurring before the closing covering 
each person currently covered by Mobil's directors' and officers' liability 
insurance policy. Exxon can discharge this obligation by providing an insurance 
policy underwritten by a wholly-owned subsidiary of Exxon. See "The Merger 
Agreement--Certain Covenants--Indemnification and Insurance of Mobil Directors 
and Officers" on page 1-57. 

Employee Severance Plan 

On September 25, 1998, upon the recommendation of the Management 
Compensation and Organization Committee of the Mobil Board (the "MCOC"), the 
Mobil Board revoked Mobil's prior severance arrangements in the event of a 
change in control of Mobil and adopted a cash-based employee severance plan. 
Generally, all Mobil employees on the U.S. payroll who work a regular schedule 
of at least 20 hoursper week are eligible to participate in the severance plan 
However, temporary employees, employees represented by a collective bargaining 
agent or subject to a collective bargaining agreement, leased employees, 
employees of Mobil-owned and operated service stations and any person retained 
pursuant to a written contract are not eligible to participate in the severance 
plan. 
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Tier 1 employees compr.ising 19 senior executives, including Messrs. Noto, 
Renna, Thomas C. DeLoach, Jr., Harold R. Cramer and Stephen D. Pryor and all 
other executive officers of Mobil, as well as approximately 112 Tier 2 
employees. approximately, 1,329 Tier 3 employees and approximately 10,801 Tier 4 
employees are eligible to receive severance benefits in the event of a 
qualifying termination of their employment on or within two years following a 
change in control, as such term is defined in the severance plan. In the 
following discussion, we refer collectively to the employees listed in the 
previous sentence as the covered employees and to Messrs. ~ o t o ,  Renna, DeLoach. 
Cramer and Pryor collectively as the Mobil named executive officers. A 
qualifying termination of employment under the severance plan means (1) a 
termination by the employer other than for "cause" (as defined in the severance 
plan) or (2) a termination by the covered employee for "good reason" (as defined 
in the severance plan). A termination by the covered employee for good reason 
under the severance plan,, in respect of a Tier 1, Tier 2 or Tier 3 employee 
means : 

o a reduction in the covered employee's base salary or incentive 
compensation opportunity in effect immediately prior to the change in 
control, 

o the assignment to the covered employee of duties that in the 
aggregate are inconsistent with the covered employee's level of 
responsibility lmmediately before the change in control or any 
decline in the nature or status of the covered employee's 
responsibilities from those in effect immediately before the change 
in control and including, in the case of a Tier 1 or Tier 2 employee 
who was, immediately before the change in control, an executive 
officer. that employee ceasing to be an executive officer of a public 
company, or 

o the relocation of the covered employee's principal place of 
employment to a location more than 50 miles from that employee's - - - - 
principal place of employment immediately before the change in 
control. 

A covered Tier 1, Tier 2 or Tier 3 employee who incurs a qualifying 
termination of employment will be entitled to receive a cash lump sum severance 
payment equal to: 

o the sum of his or her annual base salary, plus the highest annual 
bonus received in the three years immediately before the change in 
control, plus the value of contributions or allocations made, as 
applicable, by Mobil on that employee's behalf to the employees 
savings plan of Mobil Oil Corporation and the supplemental savings 
benefit plan of Mobil Oil Corporation in the calendar year before the 
change in control, 

o multiplied by 3 for Tier 1 employees, 2.5 for Tier 2 employees and 
2.0 for Tier 3 employees. 

A Tier 1, Tier 2 or Tier 3 employee who incurs a qualifying termination of 
employment will also be provided with welfare benefits as if that employee had 
continued to be employed by Mobil until the earlier to occur of: 

o two years from the date of the qualifying termination of employment 
and 

o that employee obtaining employment providing substantially similar 
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welfare benefits. 

Under the severance plan. Mobil is required, if necessary, 'to make an 
additional gross-up payment to any covered employee to offset fully the effect 
of any excise tax imposed by Section 4999 of the Internal Revenue Code on any 
excess parachute payment, whether made to that employee under the severance plan 
or otherwise. In general. Section 4999 imposes an excise tax on the recipient of 
any excess parachute payment equal to 20% of that payment. A parachute payment 
is any payment that is contingent on a change in control. Excess parachute 
payments consist of the excess of parachute payments over an individual's 
average taxable compensation received by him from the employer during the five 
taxable years preceding the year in which the change in control occurs. If the 
individual has been employed for fewer than five taxable years, the individual's 
entire period of employment will be used to calculate the excess parachute 
payment. 
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The merger will constitute a change in control under the severance plan. If 
the closing had occurred on March 1, 1999 and if each of Messrs. Noto, Renna. 
DeLoach, Cramer and Pryor had incurred a qualifying termination of employment 
immediately following that date, the approximate amount of the cash severance 
Payment payable to each of the named executive officers would have been 
$7,850,424 to Mr. Noto; $5,213,610 to Mr. Renna; $2,959,290 to Mr. DeLoach; 
$2.352.000 to ~r.-cramer; and $2,342,190 to Mr. Pryor and the gross-up payment 
payable would not be expected to exceed $5,712,767 to Mr. Noto; $3,413,624 to 
Mr. Renna; $2,256,999 to Mr. DeLoach; $1,823,450 to Mr. Cramer; and $1,802,655 
to Mr. Pryor. 

Incentive Compensation and Stock Ownership Plans 

At the effective time, each outstanding option granted by Mobil to purchase 
shares of Mobil common stock will be assumed by Exxon Mobil and will, after the 
effective time, constitute an option to acquire, on the same terms and 
conditions as applied to the Mobil stock option prior to the effective time, the 
number, rounded down to the nearest whole number, of shares of Exxon Mobil 
common stock determined by multiplying: 

o the number of shares of Mobil common stock subject to the option 
immediately before the effective time by 

o the exchange ratio. 

The exercise price of each of these options will be a price per share of Exxon 
Mobil common stock, rounded up to the nearest cent, equal to: 

o the per share exercise price for Mobil common stock that otherwise 
could have been purchased under the Mobil stock option divided by 

o the exchange ratio. 

Under the merger agreement. each other stock-based award granted by Mobil 
under its employee or director plans or arrangements maintained as of December 
1, 1998 will be converted, as of the effective time, into a similar Exxon Mobil 
stock-based award, adjusted as appropriate to preserve the award's inherent 
value. 

The other terms and conditions of these other stock-based awards, and the 
plans or agreements under which they were issued, will continue to apply in 
accordance with their terms and conditions as these terms and conditions have 
been interpreted and applied by Mobil in accordance with its past practice. 

Upon a change in control, with respect to long-term conditional performance 
shares previously granted to Mobil employees under Mobil's 1995 incentive 
compensation and stock ownership plan and predecessor and successor plans, Exxon 
~obil will assume that all long-term incentive award performance factors have 
been achieved at a 100% level. With -respect to each employee and former employee 
who has been granted performance shares relating to performance cycles in which 
the change in Control occurs, Exxon Mobil will calculate a prorated 
number of the performance shares originally granted with respect to each 
performance Cycle. This number will be prorated for the number of months 
completed in each performance cycle, to the date of the change in control. Exxon 
Mobil will also calculate all notional dividends accrued to the date of the 
change in control relating to all performance shares originally granted with 
respect to each performance cycle. Similarly, Exxon Mobil will calculate any 
notional dividends which are or may be accrued from the date of the change in 
control relating to performance shares and notional dividends calculated as 
provided above. Unless the employee, including a Mobil named executive officer, 
before the end of the applicable performance cycle, is terminated for cause, 
engages in willful misconduct, or voluntarily terminates his or her employment 
to join a competitor. Exxon Mobil will pay the employee a cash amount in respect 
of the performance shares and notional dividends calculated as provided above in 
respect of the performance cycle at the same time and in the same manner as 
would have been the case in the absence of a change in control. The merger will 
constitute a change in control under the incentive plans. 
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In addition, upon a change in control, current and former Mobil employees. 
including the Mobil named executive officers, who are eligible to receive annual 
short-term incentive cash awards granted under incentive plans with respect to a 
year in which a change in control occurs will receive an immediate payment of 
that award for the year in which the change in control occurs, prorated for the 
number of months completed in the year before the,date of the change in control. 
The award will be calculated by using the most current year information 
.available with respect to the attainment of applicable performance factors, or 
where no current year information is available. using information from the full 
preceding year. 

Since all long-term incentive award payments under the incentive plans will 
be made on future dates, and because such payments will be based on the closing 
prices of Exxon Mobil stock and the number of performance shares and notional 
dividends in a participant's account on these future dates, it is' impossible to 
calculate whatpayments, if any, an employee, including a Mobil named executive 
officer. with one or more outstanding conditional long-term incentive awards may 
become entitled to receive. 

If the closlng had occurred on March 1, 1999, each Mobil named executive 
officer would have become entitled to a payment upon the closing of the merger 
of a short-term incentive cash award for 1998, estimated to equal the following 
amounts: $256,283 to Mr. Noto; $145,750 to Mr. Renna; $70,417 to Mr. DeLoach; 
$56.250 to Mr. Cramer; and $56,250 to Mr. Pryor. 

Management Retention Plan 

The management retention plan provides for conditional retention awards to 
selected executives of Mobil, including all of the Mobil named executive 
officers and eight other executive officers. Generally, payment under the 
management retention plan is only made after normal retirement, an approved 
early retirement, or the death or disability of a participant, provided that the 
participant's performance was at a level satisfactory to Mobil over the period 
the award remained conditional. Before the merger, the MCOC determined that all 
current management retention plan participants had rendered long-term service to 
Mobil at a level satisfactory to Mobil. In the merger agreement, Exxon 
acknowledged that the MCOC had determined that all participants covered by the 
management retention plan had performed at a level satisfactory to Mobil over 
the period that the conditional retention awards were outstanding and, 
accordingly, that all participants would be entitled to full payment under the 
management retention plan were they to retire or otherwise terminate their 
employment with Mobil. Exxon agreed to give considerable weight to such 
determination in administering the management retention plan after the merger, 
given the significant length of time that has elapsed since the award grants. 

If the closing had occurred on March 1, 1999, and if the employment of each 
Mobil named executive officer had terminated immediately following that time, 
the amount payable under the management retention plan in respect of retention 
awards, based upon the per share closing price of Mobil stock on March 1, 1999 
of $81 would have been $2,185,704 to Mr. Noto; $1,985,553 to Mr. Renna; 
$1,385,019 to Mr. DeLoach; $923,238 to Mr. Cramer; and $461,538 to Mr. Pryor. 

Rabbi Trust 

Mobil maintains an irrevocable "rabbi trust" which secures Mobil's 
obligations under certain employee benefit and executive compensation programs, 
including themanagement retention plan and the obligations under the severance 
plan relating to employees. including all executive officers, in salary group 20 
or higher. As of December 31, 1998, the rabbi trust held assets valued at 
approximately $692,951,000. The rabbi trust will continue to hold assets 
following the merger. 

Application of Past Practices 

Exxon has agreed that the incentive plans, the management retention plan, 
the supplemental pension annuity program of Mobil Oil Corporation, the executive 
life insurance program of Mobil Oil Corporation and the severance plan, as well 
as any award made under any of these executive arrangements, will be 
administered in accordance with the past practices and interpretations of the 
Mobil Board and the MCOC with respect to eligibility, 
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vesting, term and payment, among other matters. Any question regarding the 
past practices and interpretations of the Mobil Board and the MCOC and the 
application of these past practices and interpretations to the type of 
facts and circumstances in a given case will be referred to Mr. Noto or 
his designee for a final decision. This decision shall not be inconsistent 
with the intention of the merger agreement and the merger. 
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THE MERGER AGREEMENT 

The following summary of the merger agreement is qualified by reference to 
the complete text of the merger agreement, which is incorporated by reference 
and attached as Annex A. 

structure of the Merger 

Under the merger agreement, an Exxon subsidiary will merge into Mobil so 
that Mobil becomes a wholly-owned subsidiary of Exxon Mobil. 

Timing of Closing 

The closing will occur within three business days after the day on which 
the last of the conditions set forth in the merger agreement has been satisfied 
or waived, unless ExxOn and Mobil agree to a different date. We expect that. 
immediately upon the closing of the merger, we will file a merger certificate 
with the Secretary of State of the State of Delaware, at which time,the merger 
will be effective. 

Merger Consideration 

The merger agreement provides that each share of Mobil common stock 
outstanding immediately prior to the effective time will, at the effective time. 
be converted into the right to receive 1.32015 shares of Exxon Mobil common 
stock. However. any shares of Mobil common stock held by Mobil as treasury stock 
or owned by Exxon or any subsidiary of Exxon will be canceled without any 
payment for those shares. Shares held in MobilDs rabbi trust will not be treated 
as treasury stock for this purpose. 

In addition, each outstanding share of Mobil ESOP preferred stock held in 
the leveraged ESOP portion of the Employees Savings Plan of Mobil Oil 
Corporation will, at the effective tlme, be converted into the right to receive 
one share of a new series of Exxon preferred stock (the "Exxon Mobil ESOP 
preferred stock") having, to the extent possible, terms identical to those of 
the Mobil ESOP preferred stock. 

Treatment of Mobil Stock Options; Other Mobil Stock-Based Awards 

At the effective time, each outstanding option granted by Mobil to purchase 
shares of Mobil common stock wlll be converted into an option to acquire Exxon 
Mobil common stock having the same terms and conditions as the Mobil stock 
option had before the effective time. The number of shares that the new Exxon 
Mob11 option will be exercisable for and the exercise prlce of the new ExxOn 
Mobil option will reflect the exchange ratio in the merger. 

Each other stock-based award granted by Mobil under its employee or 
director plans or arrangements maintained as of December 1, 1998 wlll be 
converted, as of the effective time, into a similar Exxon Mobil stock-based 
award, adjusted as appropriate to preserve the award's inherent value. For 
additional information on Mobil stock-based awards, see "Interests of Certaln 
Persons in the Merger" on page 1-49, 

Exchange of Shares 

We will appoint an exchange agent to handle the exchange of Mobil stock 
certificates in the merger for Exxon Mobil stock and the payment of cash for 
fractional shares of Mobil stock. Soon.after the closing, the exchange agent 
will send to each holder of Mobil stock a letter of transmittal for use in the 
exchange and instructions explaining how to surrender Mobil stock certificates 
to the exchange agent. Holders of Mobil stock that surrender their certificates 
to the exchange agent. together with a properly completed letter of transmittal. 
will receive the appropriate merger consideration. Holders of unexchanged shares 
of Mobil stock will not be entitled to receive any dividends or other 
distributions payable by Exxon Mobil after the closing until their certificates 
are surrendered. 
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ExxOn Mobil will not issue any fractional shares in the merger. Holders of 
Mobil common stock will receive a cash payment in the amount of the proceeds 
from the sale of their fractional shares in the market. 

ExXOn Mobil Board and Related Matters 

Exxon has agreed to take the necessary corporate action so that, as of the 
closing: 

http://www.sec.gov/Archives/edgar/datal34088/0000950 1 03 -99-000247. txt 



o The Exxon Mobil Board size will be increased from 13 to 19. 

o Two employee directors of Mobil will become directors of Exxon Mobil 
They are expected to be Lucio A. Noto and Eugene A. Renna. 

o Four non-employee directors of Mobil will become directors of Exxon 
Mobil. They are expected to be Donald V. Fites, Charles A. Heimbold. 
Jr., Helene L. Kaplan and J. Richard Munro. 

o Mr. Not0 will become Vice-chairman of the Exxon Mobil Board. 

o At least one Mobil designee will become a member of each of the Exxon 
Mobil Audit Committee and the Exxon Mobil Compensation Committee. 

If the closing is within nine months of the next regularly scheduled 
annual meeting of shareholders of Exxon Mobil, ExxOn has agreed, in each 
case as of such next annual meeting, * to nominate the Mobil designees to 
the Exxon Mobil Board, + to elect Mr. Noto as Vice Chairman, and + to 
have at least one Mobil designee on each of the Compensation Committee and 
Audit Committee of ExxOn Mobil. 

Certain Covenants 

Each of Exxon and Mobil has undertaken certain covenants in the merger 
agreement. The following summarizes the more significant of these covenants. 

NO Solicitation by Mobll. Mobil has agreed that it and its subsidiaries and 
their officers, directors, employees and advisers will not take action to 
solicit or encourage an offer for an alternative acquisition transaction 
involving Mobil of a nature defined in the merger agreement. 

Restricted actions include engaging in discussions or negotiations with any 
potential bidder, or disclosing non-public information relating to Mobil or its 
subsidiaries or affording access to their properties, books or records to a 
potential bidder. These actions are permitted in response to an 
unsolicited bona fide offer so long as prior to doing so: * the Mobil 
Board by a majority vote determines in its good faith judgment that it is 
necessary to do so to comply with its fiduciary duty to shareholders, after 
receiving the advice of outside legal counsel, and * Mobil receives from 
such person an executed confidentiality agreement with terms no less 
favorable to Mobil than those contained in the existing confidentiality 
agreement between Exxon and Mobil. 

Mobil must keep Exxon informed of the identity of any potential bidder and 
the terms and status of any offer. If its Board reaches the fiduciary duty 
determination described in the previous paragraph that it is necessary to do so, 
Mobil can withhold that information. 

Mobil Board's Covenant to Recommend. The Mobil Board has agreed to 
recommend the approval and adoption of the merger agreement to Mobil's 
shareholders. However, the Mobil Board is permitted not to make, to 
withdraw or to modify in a manner adverse to Exxon this recommendation if 
+ the Mobil Board by a majority vote determines in its good faith 
judgment that it is necessary to do so to comply with its fiduciary duty to 
shareholders under applicable law, after receiving the advice of outside 
legal counsel, and + Mobil and the senior officers and directors of Mobil 
have substantially complied with their obligations under the no- 
solicitation covenant described above under "--No Solicitation by Mobil." 
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Exxon Board's Covenant to Recommend. The Exxon Board has agreed to 
recommend the approval of the Exxon Merger Proposals to Exxon's shareholders. 
However, the Exxon Board is permitted not to make, to withdraw or to modify in a 
manner adverse to Mobil this recommendation if the Exxon Board by a malority 
vote determines In its good faith judgment that it is necessary to do so to 
comply with its fiduciary duty to shareholders under applicable law, after 
receiving the advice of outside legal counsel. 

Interim Operations of Exxon and Mobil. Each of ExxOn and Mobil has 
undertaken a separate covenant that places restrictions on it and its 
subsidiaries until either the effective time or the merger agreement is 
terminated. In general, Exxon and its subsidiaries and Mobil and its 
subsidiaries are required to conduct their business in the ordinary course 
consistent with past practice and to use their reasonable best efforts to 
preserve intact their business organizations and relationships with third 
parties. The companies have also agreed to some specific restrictions which are 
subject to exceptions described in the merger agreement. The following table 
summarizes the more significant of these restrictions undertaken by each 
company: 

<TABLE> 
Restriction Exxon Mobil 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
cs> cc> <C> 
amending its organizational documents o 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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entering into any merger, liquidation or other siqificant 
transaction 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
issuing or disposing of equity securities, options or other 

securities convertible into or exercisable for equity 
securities, except to a limited extent to employees or. 
directors 

. . . . . . . . . . . . . . . . . . . . . . . . .  > . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
splitting, combining or reclassifying its capital stock 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

declaring dividends, except for regular quarterly cash 
dividends as they may periodically be increased 
consistent with past practice and required dividends on 
preferred stock 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
redeeming or repurchasing its capital stock, except in 

limited instances to prevent dilution 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

amending the terms of any outstanding stock options 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

making capital expenditures, subject to certain ordinary 
course exceptions 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
increasing employee compensation or benefits except for 

normal ordinary course increases consistent with past 
practice 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
acquiring or disposing of material assets, except for 

disposing of assets pursuant to existing commitments 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

changing its accounting policies 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

entering into any material joint venture or partnership 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

taking any other action that would make any representation 
or warranty by it inaccurate in any material respect 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
</TABLE> 

Best Efforts Covenant. Exxon and Mobil have agreed to cooperate with each 
other and use their best efforts to take all actions and do all things necessary 
or advisable under the merger agreement and applicable laws to complete the 
merger and the other transactions contemplated by the merger agreement. However, 
neither Exxon 

Chapter One - The Merger 

nor Mobil is required to take any action if the result would give Exxon the 
right to decline to close the merger because such action could reasonably 
be expected to result in a substantial detriment to Exxon, Mobil and their 
subsidiaries, taken as a whole. 

Certain Employee Benefits Matters. The merger agreement provides that Exxon 
Mobil will cause Mobil to honor in accordance with their tens all obligations 
under Mobil's executive benefit arrangements and under all other existing Mobil 
employee and retiree arrangements and plans to the extent entitlements or rights 
exist under those arrangements or plans as of the closing. 

Exxon has also agreed, following the closing, to provide Mobil employees 
who were employed by Mobil or its subsidiaries at the closing and who continue 
as employees of Exxon Mobil or its subsidiaries, for so long as they remain so 
employed, employee benefits, other than salary or incentive compensation, 
* pursuant to benefit plans and arrangements as provided to those employees 
immediately prior to the closing, or * pursuant to benefit plans and 
arrangements maintained by Exxon Mobil providing coverage and benefits 
which, in the aggregate, are no less favorable than those provided to 
employees of Exxon Mobil in positions comparable to the positions held by 
the continuing Mobil employees. 

In addition, Exxon has agreed that, following-the closing, Exxon Mobil 
wlll continue to provide former employees of Mobil and its subsidiaries 
(and to Mobil employees whose employment terminates prior to the closing) 
post retirement benefits, other than pensions, * pursuant to benefit 
plans and arrangements applicable to those retirees as in effect as of 
December 1, 1998, or pursuant to benefit plans or arrangements 
maintained by Exxon Mobil or its subsidiaries providing post-retirement 
coverage and benefits, other than pensions, which, in the aggregate, are no 
less favorable than those provided to former employees of ExxOn. 

Please see "Interests of Certain Persons in the Merger," beginning on page 
1-49, for additional information on employee benefits matters covered in the 
merger agreement. 

Indemnification and Insurance of Mobil Directors and Officers. Exxon has 
agreed that: 

o For seven years after closing, it will indemnify former Mobil 
directors, officers and employees for liabilities from their acts or 



omissions in those capacities occurring prior to closing to the 
extent provided under Mobil's charter and by-laws as in effect on 
December 1, 1998. 

0 It will cause Mobil to honor all indemnification agreements with its 
former directors, officers and employees in effect as of December 1, 
1998. 

o For seven years after closing, it will provide officers' and 
directors' liability insurance covering acts or omissions occurring 
prior to closing by each person currently covered by Mobil's 
officers' and directors' liability insurance policy. This Exxon Mobil 
policy must be no less favorable than the Mobil policy in effect on 
December 1, 1998, except that Exxon Mobil will only be obligated to 
pay up to 300% of the annual premium paid by Mobil for such insurance 
as of December 1, 1998. Exxon may provide this coverage through a 
policy underwritten by a wholly-owned Exxon subsidiary. 

Certain Other Covenants. The merger agreement contains mutual covenants of 
the parties, the most significant of which are that each party agrees: 

o not to jeopardize the Intended tax or accounting treatment of the 
merger, and 

o to establish a transition committee to plan the integration of Exxon 
and Mobil after the closing. 
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Representations and Warranties 

The merger agreement contains substantially reciprocal representations and 
warranties made by Exxon and Mobil to each other. The most significant of these 
relate to: 

corporate authorization to enter into the contemplated transaction 
the shareholder votes requlred to approve the contemplated 

transaction * governmental approvals required in connection with the 
contemplated transaction + absence of any breach of organizational 
documents, law or certain material agreements as a result of the 
contemplated transaction * capitalization + ownership of 
subsidiaries filings with the SEC + information provided by it 
for inclusion in this joint proxy statement/prospectus financial 
statements ' absence of certain material changes since a specified 
balance sheet date * absence of undisclosed material liabilities ' 
litigation tax matters * employee benefits matters 
compliance wlth laws * finders' or advisors' fees environmental 
matters absence of circumstances inconsistent with the intended 
accounting treatment of the merger and + the receipt of accountant's 
letters regarding accounting treatment of the merger. 

In addition, Mobil represents and warrants to Exxon as to certain other 
matters, including the inapplicability of the Delaware anti-takeover statute and 
Mobil's shareholder rights plan to the merger and the Mobil stock option. For 
information about the anti-takeover statute and the rights plan, see "Chapter 
Three--Certain Legal Information--Comparison of Shareholder Rights--Shareholder 
Rights Plan" and "Certain Business Combinations' on pages 111-4 and 111-6. 

The representations and warranties in the merger agreement do not survive 
the closing or termination of the merger agreement. 

Conditions to the Completion of the Merger 

Mutual Closing Conditions. The obligations of Exxon and Mobil to complete 
the merger are subject to the satisfaction or, to the extent legally 
permissible, waiver of the following conditions: 

o approval by the Exxon and Mobil shareholders 

o expiration of the HSR Act waiting period 

o approval by the European Commission of the contemplated transactions 

o absence of legal prohibition on completion of the merger 

o Exxon's registration statement on Form 5-4, which includes this proxy 
statement/prospectus, being effective and not subject to any stop 
order by the SEC 

o approval for the. listing on the NYSE of the shares of Exxon Mobil 
common stock to be issued in the merger 

o receipt of letters from the independent public accountants of Exxon 
and Mobil reconfirming their concurrence with Exxon's and Mobil's 
managements, respectively, that "pooling of interestsu accounting 
treatment for the merger is appropriate 
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o receipt of opinions of Exxon's and Mobil's counsel that the merger 
will qualify as a tax-free reorganization 

o absence of a material adverse effect or any reasonable expectation of 
a material adverse effect'on ~xxon or Mobil during the period from 
December 1, 1 9 9 8  until closing 
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o accuracy as of closing of the representations and warranties made by 
the other party to the extent specified in the merger agreement 

o performance in all material respects by the other party of the 
obligations required to be performed by it at or prior to closing 

Additional Closing Conditions for Exxon's Benefit. Exxon's obligation to 
complete the merger is subject to the following additional conditions: 

o there being no proceeding seeking to limit Exxon's ownership of Mobil 
or to compel divestiture of assets, in either case to an extent that 
could reasonably be expected to result in a substantial detriment to 
Exxon and Mobil taken as a whole 

o all regulatory approvals for the merger being obtained on terms that 
are not reasonably likely to result in such a substantial detriment 

Termination of the Merger Agreement 

Right to Terminate. The merger agreement may be terminated at any time 
prior to the closing in any of the following ways: 

(a) The merger agpeement may be terminated by mutual written consent of 
Exxon and Mobil.. 

(b) The merger agreement may be terminated by either Exxon or Mobil if: 

o the merger has not been completed by December 1, 1 9 9 9 .  
However, that date becomes June 30, 2000 if the reason 
for not closing by December 1, 1 9 9 9  is that the 
regulatory conditions specified in the merger agreement 
have not been satisfied by that date, 

o Exxon or Mobil shareholders fail to give the necessary 
approval at a duly held meeting, or 

o there is a permanent legal prohibition to closing the 
merger. 

(c) The merger agreement may be terminated by Exxon if the Mobil Board 
fails to recommend the merger or withdraws or modifies in a manner adverse 
to Exxon its approval or recommendation of the merger, breaches its 
agreement to call the Mobil meeting or recommends a superior offer. 

(d) The merger agreement may be terminated by Mobil if: 

o the Mobil Board authorizes Mobil, subject to complying 
with the merger agreement, to enter into a binding 
written agreement concerning an acquisition proposal 
for at least a majority of the Mobil stock on terms the 
Mobil Board determines, in good faith after 
consultation with its financial advisors, are more 
favorable to Mobil shareholders than the merger, and 
Mobil notifies Exxon in writing that it intends to 
enter into such an agreement, attaching the most 
current version of the agreement or a description of 
all its material terms and conditions, 

o Exxon does not make an offer, within three business 
days after receiving the notice, that the Mobil Board 
determines, in good faith after consultation 
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with its financial advisors, is at least as 
favorable to the Mobil shareholders as the 
superior proposal, and 

o Mobil has paid Exxon the cash termination fee described 
under "--Termination Fees Payable by Mobil" below. 
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(e) The merger agreement may be terminated by Mobil if the Exxon Board 
fails to recommend the merger or withdraws or modifies in a manner adverse 
to Mobil its approval or recommendation of the merger or breaches its 
agreement to call the Exxon meeting. 

Neither Exxon nor Mobil can teninate the merger agreement for the reasons 
described in the first bullet under paragraph (b) above if its failure to 
fulfill in any material respect its obligations under the merger agreement has 
resulted in the failure to complete the merger. 

If the merger agreement is validly terminated, the agreement will become 
void without any liability on the part of any party unless such party is in 
willful breach thereof. However, the provisions of the merger agreement relating 
to expenses and termination fees, as well as the confidentiality agreement and 
the stock option agreement entered into between Exxon and Mobil, will continue 
in effect notwithstanding termination of the merger agreement. 

Termination Fees Payable by Mobil. Mobil has agreed to pay ExxOn a cash 
amount equal to $1.5 billion in any of the following circumstances: 

o Mobil terminates the merger agreement as described in paragraph (dl 
under "--Right to Terminate" above 

o Exxon terminates the merger agreement as described in paragraph (c) 
under "--Right to Terminate" above, unless at the relevant time ExxOn 
is in material breach in the manner described in the merger agreement 

0 either Exxon or Mobil terminates the merger agreement in 
circumstances where the following three conditions'are met: 

o Mobil's shareholders do not vote in favor of the merger, 

o a third party has made a proposal for an alternative transaction, 
and 

0 within twelve months of the termination of the merger agreement 
Mobil enters into an agreement for an alternative transaction w5th 
that third party, or with another third party at a value per Mobil 
share higher than $95.96. 

Termination Fees Payable by Exxon. Exxon has agreed to pay Mobil a cash 
amount equal to $1.5 billion if Mobil terminates the merger agreement as 
described in paragraph (e) under "--Right to Terminate" above, unless at the 
relevant tlme Mobil is In material breach in the manner described in the merger 
agreement. 

Other Expenses 

Except as described above and subject to an exception relating to the 
payment of transfer taxes, all costs and expenses incurred in connectlon wlth 
the merger agreement and related transactlons will be paid by the party 
incurring such costs or expenses. We estimate that merger-related fees and 
expenses. consisting primarily of SEC filing fees, fees and expenses of 
investment bankers, attorneys and accountants, and financial printing and 
other related charges, will total approximately $90 million assuming the 
merger is completed. 

Chapter One - The Merger 

Amendments; Waivers 

Any provision of the merger agreement may be amended or waived prior to 
closing if the amendment or waiver is in writing and signed, in the case of an 
amendment, by Mobil. Exxon and the merger subsidiary or, in the case of a 
waiver, by the party against whom the waiver is to be effective. After the 
approval of the merger agreement by the shareholders of Mobil, no amendment or 
waiver that by law requires further approval by shareholders may be made without 
the further approval of such shareholders. 

Stock Option Agreement 

The following summary of the stock option agreement is qualified by 
reference to the complete text of the agreement, which is incorporated by 
reference and attached as Annex B. 

General. At the same time, that Exxon and Mobil entered into the merger 
agreement, they also entered into a stock option agreement. Under the stock 
option agreement, Mobil granted Exxon an irrevocable option to purchase up to 
136.5 million shares of Mobil common stock at a price per share of $95.96. The 
option is exercisable in the circumstances described below. 

Exercise of the Stock Option. Exxon can exercise the option in whole or in 
part at any time after the occurrence of any event, which we call a trigger 
event in this section, entitling Exxon to receive the cash termination fee 
payable by Mobil pursuant to the merger agreement (see "--Termination of the 
Merger Agreement--Tenination Fees Payable by Mobilu) and prior to tenination 
of the option. 
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The option terminates upon the earliest to occur of 

(1) the closing of the merger. 

(2) 90 days after Mobil has paid the cash termination fee in full, or 

(3) one day after termination of the merger agreement so long as, in the 
case of this clause (3), no trigger event has occurred or could still 
occur .. 

If a third party makes an offer to acquire Mobil at a value per share of 
Mobil common stock which is lower than the $95.96 exercise price specified 
above, the exercise price with respect to 1,000 option shares will be adjusted 
to be 90% of the per share value offered by the third party. The exercise price 
and number of option shares are also subject to certain anti-dilution and other 
adjustments specified in the stock option agreement. 

Any purchase of option shares is subject to specified closing conditions, 
including receipt of applicable regulatory approvals. The closing of any 
purchase of option shares may be postponed for up to nine months beyond the 
termination of the option pending satisfaction of the conditions to purchase. 

Cash Election. The stock option agreement further provides that, so long as 
the option is exercisable, Exxon may, instead of exercising the option, elect to 
require Mobil to pay to Exxon in exchange for the cancellation of the relevant 
portion of the option an amount in cash equal to the "spread" (as defined below) 
multiplied by the number of option shares as to which this cash election is 
made. 

"Spread" means the excess, if any, over the exercise price of the higher of 
(1) the highest price per share of Mobil common stock paid or proposed to be 
paid by any third party pursuant to an alternative acquisition proposal and (2) 
the average of the closing price of the Mobil common stock on the NYSE at the 
end of its regular session, as reported on the Consolidated Tape, for the 
five consecutive trading days ending on and including the date immediately 
preceding the date on which Exxon notifies Mohil of this cash election. 

Chapter One - The Merger 

Listing and Registration Rights. Mobil has agreed to list the option shares 
on the NYSE and to grant Exxon customary rights to require registration by Mobil 
of option shares for sale by Exxon under the securities laws. 

Limitation on Total Profit. The stock option agreement provides that, 
notwithstanding any other provision of that agreement or the merger agreement, 
Exxon's Total Profit (as defined below) will not exceed $2 billion in the 
aggregate. If Exxon's Total Profit otherwise would exceed such amount, Exxon, at 
its sole election, may (a) pay cash to Mobil, (b) deliver to Mobil for 
cancellation Option Shares previously acquired by Exxon or (c) any combination 
thereof, SO that Exxon's actually realized Total Profit does not exceed $2 
billion after taking into account the foregoing actions. 

For purposes of the stock optlon agreement, "Total Profit" means the 
aggregate amount, before taxes, of the following: (1) (x) the cash amount 
actually received by Exxon in payment by Mobil of the termlnation fee under the 
merger agreement, less (y) any repayment by Exxon as described in the preceding 
paragraph; (2) the net cash amounts recelved by Exxon pursuant to the sale of 
option shares (or of any other securities into or for which such option shares 
are converted or exchanged), less Exxon's purchase price for such optlon shares 
(or other securities), plus (3) the aggregate amount received by Exxon pursuant 
to exercise of the cash electlon described under "--Cash Election" above. 

The stock option agreement also provides that, notwithstanding any other 
provision of the agreement, the option may not be exercised for a number of 
option shares that would, as of the date of exercise, result in a Notional Total 
Profit (as described below) exceeding $2 billion. For purposes of the stock 
option agreement, the "Notional Total Profit" with respect to the option shares 
for which Exxon.may propose to exercise the option means the Total Profit 
determined as of the date Exxon notifies Mobil of its intent to exercise the 
option and assuming that the applicable option shares, together with all other 
option shares previously acquired upon exercise of the option and held by Exxon 
or its affiliates as of such date, were sold for cash at the NYSE closing price 
on the preceding trading day. 

Effect of Option. The option is intended to make it more likely that the 
merger will be completed on the agreed terms and to compensate Exxon for its 
efforts and costs in case the merger is not completed under circumstances 
generally involving a third party proposal for a business combination with 
Mobil. Among other effects, the option could prevent an alternative business 
combination with Mobil from being accounted for as a "pooling of interests". The 
option may therefore discourage proposals for alternative business combinations 
with Mobil, even if a third party were prepared to offer Mobil shareholders 
consideration with a higher market value than the value of the Exxon Mobil stock 
to be exchanged for Mobil stock in the merger. 
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PART I 

Item 1. Business. 

Exxon Mobil Corporation, formerly named Exxon Corporation, was incorporated in the State of New Jersey in 1882. On 
November 30, 1999, Mobil Corporation became a wholly-owned subsidiary of Exxon Corporation, and Exxon changed its name to 
Exxon Mobil Corporation. 

Divisions and affiliated companies of ExxonMobil operate or market products in the United States and most other countries of the 
world. Their principal business is energy, involving exploration for, and production of, crude oil and natural gas, manufacture of 
petroleum products and transportation and sale of crude oil, natural gas and petroleum products. ExxonMobil is a major manufacturer 
and marketer of commodity petrochemicals, including olefins, aromatics, polyethylene and polypropylene plastics and a wide variety of 
specialty products. ExxonMobil also has interests in electric power generation facilities. Affiliates of ExxonMobil conduct extensive 
research programs in support of these businesses. 

Exxon Mobil Corporation has several divisions and hundreds of affiliates, many with names that include ExxonMobil, Exron, 
Esso or Mobil. For convenience and simplicity, in this report the terms ExxonMobil, Exxon, Esso and Mobil, as well as terms like 
Corporation, Company, our, we and its, are sometimes used as abbreviated references to specific affiliates or groups of affiliates. The 
precise meaning depends on the context in question. 

Throughout ExxonMobil's businesses, new and ongoing measures are taken to prevent and minimize the impact of our operations 
on air, water and ground. These include a significant investment in refining infrastructure and technology to manufacture clean fuels as 
well as projects to reduce nitrogen oxide and sulfur oxide emissions and expenditures for asset retirement obligations. ExxonMobil's 
2006 worldwide environmental expenditures for all such preventative and remediation steps, including ExxonMobil's share of equity 
company expenditures, were about $3.2 billion, of which $1.1 billion were capital expenditures and $2.1 billion were included in 
expenses. The total cost for such activities is expected to remain in this range in 2007 and 2008 (with capital expenditures 
approximately 40 percent of the total). 

Operating data and industry segment information for the Corporation are contained in the Financial Section of this report under 
the following: "Quarterly Information", "Note 17: Disclosures about Segments and Related Information" and "Operating Summary". 
Information on oil and gas reserves is contained in the "Oil and Gas Reserves" part of the "Supplemental Information on Oil and Gas 
Exploration and Production Activities" portion of the Financial Section of this report. Information on Company-sponsored research and 
development activities is contained in "Note 3: Miscellaneous Financial Information" of the Financial Section of this report. 

The number of regular employees was 82.1 thousand, 83.7 thousand and 85.9 thousand at years ended 2006,2005 and 2004, 
respectively. Regular employees are defined as active executive, management, professional, technical and wage employees who work - 

full time or part time for the Corporation and are covered by the Corporation's benefit plans and programs. Regular employees do not 
include employees of the company-operated retail sites (CORS). The number of CORS employees was 24.3 thousand, 22.4 thousand 
and 19.3 thousand at years ended 2006, 2005 and 2004, respectively. 

ExxonMobil maintains a website at www.exxonmobil.com. Our annual report on Form 10-K, quarterly reports on Form 10-Q, 
current reports on Form 8-K and any amendments to those reports filed or furnished pursuant to Section 13(a) of the Securities 
Exchange Act of 1934 are made available through our website as soon as reasonably practical after we electronically file or furnish the 
reports to the Securities and Exchange Commission. Also available on the Corporation's website are the Company's 
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Corporate Governance Guidelines and Code of Ethics and Business Conduct, as well as the charters of the audit, compensation and 
nominating committees of the Board of Directors. All of these documents are available in print without charge to shareholders who 
request them. Information on our website is not incorporated into this report. 

Item 1A. Risk Factors. 

ExxonMobil's financial and operating results are subject to a number of factors, many of which are not within the Company's 
control. These factors include the following: 

Industry and Economic Factors: The oil and gas business is fundamentally a commodity business. This means the operations 
and earnings of the Corporation and its affiliates throughout the world may be significantly affected by changes in oil, gas and 
petrochemical prices and by changes in margins on gasoline and other refined products. Oil, gas, petrochemical and product prices and 
margins in turn depend on local, regional and global events or conditions that affect supply and demand for the relevant commodity. 
These events or conditions are generally not predictable and include, among other things: 

general economic growth rates and the occurrence of economic recessions; 

the development of new supply sources; 

adherence by countries to OPEC quotas; 

supply disruptions; 

weather, including seasonal patterns that affect regional energy demand (such as the demand for heating oil or gas in winter) as 
well as severe weather events (such as hurricanes) that can disrupt supplies or interrupt the operation of ExxonMobil facilities; 
technological advances, including advances in exploration, production, refining and petrochemical manufacturing technology 
and advances in technology relating to energy usage; 
changes in demographics, including population growth rates and consumer preferences; and 

the competitiveness of alternative hydrocarbon or other energy sources. 

Under certain market conditions, factors that have a positive impact on one segment of our business may have a negative impact on 
another segment and vice versa. 

Competitive Factors: The energy and petrochemical industries are highly competitive. There is competition within the industries 
and also with other industries in supplying the energy, fuel and chemical needs of both industrial and individual consumers. The 
Corporation competes with other firms in the sale or purchase of needed goods and services in many national and international markets 
and employs all methods of competition which are lawful and appropriate for such purposes. ... 

A key component of the Corporation's competitive position, particularly given the commodity-based nature of many of its 
businesses, is ExxonMobil's ability to manage expenses successfully. This requires continuous management focus on reducing unit 
costs and improving efficiency including through technology improvements, cost control, productivity enhancements and regular 
reappraisal of our asset portfolio as described elsewhere in this report. 

Political and Legal Factors: The operations and earnings of the Corporation and its affiliates throughout the world have been, 
and may in the future be, affected from time to time in varying degree by political and legal factors including: 

political instability or lack of well-established and reliable legal systems in areas where the Corporation operates; 
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other political developments and laws and regulations, such as expropriation or forced divestiture of assets, unilateral 
cancellation or modification of contract terms, and de-regulation of certain energy markets; 
laws and regulations related to environmental or energy security matters, including those addressing alternative energy sources 
and the risks of global climate change; 
restrictions on exploration, production, imports and exports; 

restrictions on the Corporation's ability to do business with certain countries, or to engage in certain areas of business within a 
country; 

price controls; 

tax or royalty increases, including retroactive claims; 

war or other international conflicts; and 

civil unrest. 

Both the likelihood of these occurrences and their overall effect upon the Corporation vary greatly from country to country and are not 
predictable. A key component of the Corporation's strategy for managing political risk is geographic diversification of the 
Corporation's assets and operations. 

Project Factors: In addition to some of the factors cited above, ExxonMobil's results depend upon the Corporation's ability to 
develop and operate major projects and facilities as planned. The Corporation's results will therefore be affected by events or 
conditions that impact the advancement, operation, cost or results of such projects or facilities, including: 

the outcome of negotiations with co-venturers, governments, suppliers, customers or others (including, for example, our ability 
to negotiate favorable long-term contracts with customers, or the development of reliable spot markets, that may be necessary 
to support the development of particular production projects); 
reservoir performance and natural field decline; 

changes in operating conditions and costs, including costs of third party equipment or services such as drilling rigs and 
shipping; 

security concerns or acts of terrorism that threaten or disrupt the safe operation of company facilities; and 

the occurrence of unforeseen technical difficulties (including technical problems that may delay start-up or interrupt production 
- from an Upstream project or that may lead to unexpected downtime of refine-es or petrochemical plants). 

See section 1 of Item 2 of this report for a discussion of additional factors affecting fiture capacity growth and the timing and ultimate 
recovery of reserves. 

Market Risk Factors: See the "Market Risks, Inflation and Other Uncertainties" portion of the Financial Section of this report 
for discussion of the impact of market risks, inflation and other uncertainties. 

Projections, estimates and descriptions of ExxonMobil's plans and objectives included or incorporated in Items 1,2,7 and 7A of 
this report are forward-looking statements. Actual future results, including project completion dates, production rates, capital 
expenditures, costs and business plans could differ materially due to, among other things, the factors discussed above and elsewhere in 
this report. 
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Item 1B. Unresolved Staff Commeiits. 

None. 

Item 2. Properties. 

Part of the information in response to this item and to the Securities Exchange Act Industry Guide 2 is contained in "Note 8: 
Property, Plant and Equipment and Asset Retirement Obligations" and in the "Supplemental Information on Oil and Gas Exploration 
and Production Activities," both included in the Financial Section of this report. 

Information with regard to oil and pas producinp activities follows: 

1. Net Reserves of Crude Oil and Natural Gas Liquids and Natural Gas at  Year-End 2006 

Estimated proved reserves are shown in the "Oil and Gas Reserves" part of the "Supplemental Information on Oil and Gas 
Exploration and Production Activities" portion of the Financial Section of this report. No major discovery or other favorable or adverse 
event has occurred since December 31,2006, that would cause a significant change in the estimated proved reserves as of that date. For 
information on the standardized measure of discounted future net cash flows relating to proved oil and gas reserves, see the 
"Standardized Measure of Discounted Future Cash Flows" part of the "Supplemental Information on Oil and Gas Exploration and 
Production Activities" portion of the Financial Section of this report. 

The table below summarizes the oil-equivalent proved reserves in each geographic area for consolidated subsidiaries as detailed in 
the "Oil and Gas Reserves" part of the "Supplemental Information on Oil and Gas Exploration and Production Activities" portion of the 
Financial Section of this report for the year ended December 31,2006. The Corporation has reported 2005 and 2006 proved reserves on 
the basis of December 31 prices and costs. Gas is converted to an oil-equivalent basis at six million cubic feet per one thousand barrels. 

Asia 
Pacific1 

United Middle Russia1 South Total 
States Canada Europe Africa East Caspian America Consolidated 

- - - . - - - -  

Liquids 

Natural gas 

Oil-equivalent basis 

(millions of barrels) 
1,884 962 748 2,089 1,287 791 433 8,194 

(billions of cubic feet) 
12,049 1,517 7,089 986 9,583 789 467 32,480 

(millions of oil-equivalent barrels) 
3,892 1,215 1,930 2,253 2,884 922 511 13,607 



Form 10-K Page 8 of 137 

Table of Contents 

Additional detail on developed and undeveloped oil-equivalent proved reserves is shown in the table below. 
Year-End 2006 Year-End ZOOS 

Developed Undeveloped Developed Undeveloped - - 
(millions of oil-equivalent barrels) 

Consolidated Subsidiaries 
United States 3,013 879 3,411 984 
Canada 92 1 294 862 254 
Europe 1,448 482 1,711 572 
Afnca 1,416 83 7 1,281 1,171 
Asia PacificIMiddle East 2,070 814 1,475 253 
Russia/Caspian 183 739 93 75 1 
South America 252 259 279 275 - 

Total 9,303 4,304 9,112 4,260 - - - - 
Equity Companies 

United States 
Europe 
Asia PacificIMiddle East 
RussiaICaspian 

Total 

In the preceding reserves information, and in the reserves tables in the "Oil and Gas Reserves" part of the "Supplemental 
Information on Oil and Gas Exploration and Production Activities" portion of the Financial Section of this report, consolidated 
subsidiary and equity company reserves are reported separately. However, the Corporation operates its business with the same view of 
equity company reserves as it has for reserves from consolidated subsidiaries. 

The Corporation's overall volume capacity outlook, based on projects coming on stream as anticipated, is for production capacity 
to grow over the period 2007-201 1. However, actual volumes will vary from year to year due to the timing of individual project start- 
ups, operational outages, reservoir performance, regulatory changes, asset sales, weather events, price effects on production sharing- - - 
contracts and other factors as described in Item 1A-Risk Factors of this report. 

The estimation of proved reserves, which is based on the requirement of reasonable certainty, is an ongoing process based on 
rigorous technical evaluations, commercial and market assessments and detailed analysis of well information such as flow rates and 
reservoir pressure declines. Furthermore, the Corporation only records proved reserves for projects which have received significant 
funding commitments by management made toward the development of the reserves. Although the Corporation is reasonably certain 
that proved reserves will be produced, the timing and amount recovered can be affected by a number of factors including completion of 
development projects, reservoir performance, regulatory approvals and significant changes in projections of long-term oil and gas price 
levels. 

2. Estimates of Total Net Proved Oil and Gas Reserves Filed with Other Federal Agencies 

During 2006, ExxonMobil filed proved reserves estimates with the U.S. Department of Energy on Forms EIA-23 and EIA-28. The 
information on Form EIA-28 is presented on the same basis as the registrant's Annual Report on Form 10-K for 2005, which shows 
ExxonMobil's net interests in all liquids and gas reserve volumes and changes thereto from both ExxonMobil-operated properties and 
properties operated by others. The data on Form EIA-23, although consistent with the data on Form EIA-28, is presented on a different 
basis, and includes 100 percent of the oil and gas volumes from ExxonMobil-operated properties only, regardless of the company's net 
interest. In addition, 
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Form EIA-23 information does not include gas plant liquids. The difference between the oil reserves and gas reserves reported on EIA- 
23 and those reported in the registrant's Annual Report on Form 10-K for 2005 exceeds five percent. 

3. Average Sales Prices and Production Costs per Unit of Production 

Reference is made to the "Results of Operations" part of the "Supplemental Information on Oil and Gas Exploration and 
Production Activities" portion of the Financial Section of this report. Average sales prices have been calculated by using sales 
quantities from the Corporation's own production as the divisor. Average production costs have been computed by using net production 
quantities for the divisor. The volumes of crude oil and natural gas liquids (NGL) production used for this computation are shown in the 
reserves table in the "Oil and Gas Reserves" part of the "Supplemental Information on Oil and Gas Exploration and Production 
Activities" portion of the Financial Section of this report. The volumes of natural gas used in the calculation are the production volumes 
of natural gas available for sale and thus are different from those shown in the reserves table in the "Oil and Gas Reserves" part of the 
"Supplemental Information on Oil and Gas Exploration and Production Activities" portion of the Financial Section of this report due to 
volumes consumed or flared. The volumes of natural gas were converted to oil-equivalent barrels based on a conversion factor of six 
thousand cubic feet per barrel. 

4. Gross and Net Productive Wells 
Year-End 2006 

United States 
Canada 
Europe 
Africa 
Asia PacificMiddle East 
RussidCaspian 
South America 

Total 

Oil Gas 

Gross Net Gross Net ---- 
28,139 10,644 9,059 5,468 

5,662 4,975 5,857 3,058 
1,780 528 1,300 509 

823 348 12 5 
2,191 587 267 184 

82 17 - 
154 64 85 30 ---- 

38,831 17,163 16,580 9,254 ---- 

Year-End 2005 

Oil Gas 

Gross Net Gross Net 

- The numbers of wells operated at year-end 2006 were 16,914 gross wells-and 13,988 net wells. At year-end 2005, the numbers of . 
operated wells were 17,351 gross wells and 14,028 net wells. 

5. Gross and Net Developed Acreage 
Year-End 2006 Year-End 2005 

Gross Net Gross Net - - - - 
United States 
Canada 
Europe 
Africa 
Asia PacificMiddle East 
RussidCaspian 
South America 

Total 

(thousands of acres) 
9,045 5,178 9,194 5,260 
4,8 12 2,099 4,869 2,238 

10,678 4,418 11,303 4,687 
1,842 717 1,497 545 
8,2 10 1,655 7,876 1,570 

53 1 116 53 1 116 
690 232 690 232 

Note: Separate acreage data for oil and gas are not maintained because, in many instances, both are produced from the same 
acreage. 
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6. Gross and Net Undeveloped Acreage 

year-End-2006 Year-End 2005 
- - 

Gross 

United States 
Canada 
Europe 
Africa 
Asia Pacifichfiddle East 
RussiafCaspian 
South America 

Total 

Net Gross - Net 

(thousands of  acres) 
6,062 10,388 
4,785 10,816 
2,727 8,782 

24,075 49,328 
7,462 7,114 

449 2,561 
17,229 26,552 

ExxonMobil's investment in developed and undeveloped acreage is comprised of numerous concessions, blocks and leases. The 
terms and conditions under which the Corporation maintains exploration and/or production rights to the acreage are property-specific, 
contractually defined and vary significantly from property to property. Work programs are designed to ensure that the exploration 
potential of any property is fully evaluated before expiration. In some instances, the Corporation may elect to relinquish acreage in 
advance of the contractual expiration date if the evaluation process is complete and there is not a business basis for extension. In cases 
where additional time may be required to fully evaluate acreage, the Corporation has generally been successful in obtaining extensions. 

7. Summary of Acreage Terms in Key Areas 

UNITED STA TES 

Oil and gas leases have an exploration period ranging from one to ten years, and a production period that normally remains in 
effect until production ceases. In some instances, a "fee interest" is acquired where both the surface and the underlying mineral interests 
are owned outright. 

CANADA 

Exploration permits are granted for varying periods of time with renewals possible. Production leases are held as long as there is 
production on the lease..The majority of Cold Lake leases were taken for an initial 21-year term in 1968-1969 and renewed for a second 
2 1 -year termin 1989-1990. The exploration acreage in eastern Canada is currently held by work commitments of various amounts. 

EUROPE 

Germany 

Exploration concessions are granted for an initial maximum period of five years with possible extensions of up to three years for 
an indefinite period. Extensions are subject to specific, minimum work commitments. Production licenses are normally granted for 20 
to 25 years with multiple possible extensions as long as there is production on the license. 

Netherlands 

Under the Mining Law, effective January 1,2003, exploration and production licenses for both onshore and offshore areas are 
issued for a period as explicitly defined in the license. The term is based on the period of time necessary to perform the activities for 
which the license is issued. License conditions are stipulated in the Mining Law. 

7 
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Production rights granted prior to January 1, 2003, remain subject to their existing terms, and differ slightly for onshore and 
offshore areas. Onshore production 1icenses.issued prior to 1988 were indefinite; from 1988 they were issued for a period as explicitly 
defined in the license, ranging from 35 to 45 years. Offshore production licenses issued before 1976 were issued for a fixed period of 40 
years; from 1976 they were again issued for a period as explicitly defined in the license, ranging from 15 to 40 years. 

Norway 

Licenses issued prior to 1972 were for an initial period of six years and an extension period of 40 years, with relinquishment of at 
least one-fourth of the original area required at the end of the sixth year and another one-fourth at the end of the ninth year. Licenses 
issued between 1972 and 1997 were for an initial period of up to six years (with extension of the initial period of one year at a time up 
to ten years after 1985), and an extension period of up to 30 years, with relinquishment of at least one-half of the original area required 
at the end of the initial period. Licenses issued after July 1, 1997, have an initial period of up to ten years and a normal extension period 
of up to 30 years or in special cases of up to 50 years, and with relinquishment of at least one-half of the original area required at the 
end of the initial period. 

United Kingdom 

Acreage terms are fixed by the government and are periodically changed. For example, many of the early licenses issued under the 
first four licensing rounds provided for an initial term of six years with relinquishment of at least one-half of the original area at the end 
of the initial term, subject to extension for a further 40 years. ExxonMobil's licenses issued in 2005 as part of the 23rd licensing round 
have an initial term of four years with a second term extension of four years and a final term of 18 years. There is a mandatory 
relinquishment of 50-percent of the acreage after the initial term and of all acreage that is not covered by a development plan at the end 
of the second term. 

AFRICA 

Angola 

Exploration and production activities are governed by production sharing agreements with an initial exploration term of four years 
and an optional second phase of two to three years. The production period is for 25 years, and agreements generally provide for a 
negotiated extension. 

Cameroon 

Exploration and production activities are governed by various agreements negotiated with the national oil company and the 
government of Cameroon. Exploration permits are granted for terms from four to 16 years and are generally renewable for multiple 
periods up to four years each. Upon commercial discovery, mining concessions are issued for a period of 25 years with one 25-year 
extension. -, 

Chad 

Exploration permits are issued for a period of five years, and are renewable for one or two further five-year periods. The terms and 
conditions of the permits, including relinquishment obligations, are specified in a negotiated convention. The production term is for 30 
years and may be extended at the discretion of the government. 
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Equatorial Guinea 

Exploration and production activities are governed by production sharing contracts negotiated with the State Ministry of Mines, 
Industry and Energy. The exploration periods are for ten to 15 years with limited relinquishments in the absence of commercial 
discoveries. The production period for crude oil is 30 years while the production period for gas is 50 years. A new Hydrocarbons Law 
was enacted in November 2006. Under the new law, the exploration terms for new production sharing contracts are expected to be four 
to five years with a maximum of two one-year extensions, unless the Ministry agrees otherwise. 

Nigeria 

Exploration and production activities in the deepwater offshore areas are typically governed by production sharing contracts 
(PSCs) with the national oil company, the Nigerian National Petroleum Corporation (NNF'C). NNPC holds the underlying Oil 
Prospecting License (OPL) and any resulting Oil Mining Lease (OML). The terms of the PSCs are generally 30 years, including a ten- 
year exploration period (an initial exploration phase plus one or two optional periods) covered by an OPL. Upon commercialdiscovery, 
an OPL may be converted to an OML. Partial relinquishment is required under the PSC at the end of the ten-year exploration period, 
and OMLs have a 20-year production period that may be extended. 

Some exploration activities are carried out in deepwater by joint ventures with local~companies holding interests in an OPL. OPLs 
in deepwater offshore areas are valid for ten years and are non-renewable, while in all other areas the licenses are for five years and also 
are non-renewable. Demonstrating a commercial discovery is the basis for conversion of an OPL to an OML. 

OMLs granted prior to the 1969 Petroleum Act (i.e., under the Mineral Oils Act 1914, repealed by the 1969 Petroleum Act) were 
for 30 years onshore and 40 years in offshore areas and are renewable upon 12 months' written notice, for further periods of 30 and 40 
years, respectively. Operations under these pre-1969 OMLs are conducted under a joint venture agreement with NNPC rather than a 
PSC. 

OMLs granted under the 1969 Petroleum Act, which include all deepwater OMLs, have a maximum term of 20 years without 
distinction for onshore or offshore location and are renewable, upon 12 months' written notice, for another period of 20 years. OMLs 
not held by NNPC are also subject to a mandatory 50-percent relinquishment after the first ten years of their duration. 

The Memorandum of Understanding (MOU) defining commercial terms applicable to existing joint venture oil production was 
renegotiated and executed in 2000. The MOU is effective for a minimum of three years with possible extensions on mutual agreement 
and is terminable on one calendar year's notice. 

ASIA PACIFIC /MIDDLE EAST 

Australia 

Exploration and production activities are conducted offshore and are governed by Federal legislation. Exploration permits are 
granted for an initial term of six years with two possible five-year renewal periods. A 50-percent relinquishment of remaining area is 
mandatory at the end of each renewal period. Retention leases may be granted for resources that are not commercially viable at the time 
of application, but are expected to become commercially viable within 15 years. These are granted for periods of five years and 
renewals may be requested. Prior to July 1998, production licenses were granted initially for 21 years, with a further renewal of 21 
years and thereafter "indefinitely", i.e., for 

9 
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the life of the field (if no operations for the recovery of petroleum have been carried on for five years, the license may be terminated). 
Effective from July 1998, new production licenses are granted "indefinitely". 

Indonesia 

Exploration, and production activities in Indonesia are generally governed by cooperation contracts, usually in the form of a 
production sharing contract, negotiated with BPMIGAS, a government agency established in 2002 to manage upstream oil and gas 
activities. Formerly this activity was carried out by Pertamina, the government owned oil company, which is now a competing limited 
liability company. 

Japan 

The Mining Law provides for the granting of concessions that convey exploration and production rights. Exploration rights are 
granted for an initial two-year period, and may be extended for two two-year periods for gas and three two-year periods for oil. 
Production rights have no fixed term and continue until abandonment so long as the rights holder is fulfilling its obligations. 

Malaysia 

Exploration and production activities are governed by production sharing contracts negotiated with the national oil company. The 
more recent contracts have an overall term of 24 to 38 years, depending on water depth, with possible extensions to the exploration 
andlor development periods. The exploration period is five to seven years with the possibility of extensions, after which time areas with 
no commercial discoveries will be deemed relinquished. The development period is from four to six years from commercial discovery, 
with the possibility of extensions under special circumstances. Areas from which commercial production has not started by the end of 
the development period will be deemed relinquished if no extension is granted. All extensions are subject to the national oil company's 
prior written approval. The total production period is 15 to 25 years from first commercial lifting, not to exceed the overall term of the 
contract. 

Papua New Guinea 

Exploration and production activities are governed by the Oil and Gas Act. Petroleum Prospecting licenses are granted for an 
initial term of six years with a five-year extension possible (an additional extension of three years is possible in certain circumstances). 
Generally, a 50-percent relinquishment of the license area is required at the end of the initial six-year term, if extended. Petroleum 
Development licenses are granted for an initial 25-year period. An extension of up to 20 years may be granted at the Minister's 
discretion. Petroleum Retention licenses may be granted for gas resources that are not commercially viable at the time of application, 
but may become commercially viable within the maximum possible retention time of 15 years. Petroleum Retention licenses are 
granted for five-year terms, and may be extended, at the Minister's discretion, twice for the maximum retention time of 15 years. 

Qatar 

The State of Qatar grants gas production development project rights to develop and supply gas from the offshore North Field to 
permit the economic development and production of gas reserves sufficient to satisfy the gas and LNG sales obligations of these 
projects. 
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Republic of Yemen 

Production sharing agreements (PSAs) negotiated with the government entitle the company to participate in exploration 
operations within a designated area during the exploration period. In the event of a commercial oil discovery, the company is entitled to 
proceed with development and production operations during the development period. The length of these periods and other specific 
terms are negotiated prior to executing the PSA. Existing production operations have a development period extending 20 years from 
first commercial declaration made in November 1985 for the Marib PSA and June 1995 for the Jannah PSA. The Government of 
Yemen awarded a five-year extension of the Marib PSA, but later repudiated the extension and expelled the concession holders. The 
parties are now in arbitration over the validity of the extension. 

Thailand 

The Petroleum Act of 1971 allows production under ExxonMobil's concession for 30 years with a possible ten-year extension at 
terms generally prevalent at the time. 

United Arab Emirates 

Exploration and production activities for the major onshore oilfields in the Emirate of Abu Dhabi are governed by a 75-year oil 
concession agreement executed in 1939 and subsequently amended through various agreements with the government of Abu Dhabi. An 
interest in the Upper Zakum field, a major offshore field, was acquired effective as of January 1,2006, for a term expiring March 9, 
2026, on fiscal terms consistent with the Company's existing interests in Abu Dhabi. 

R USSIA/CASPIAN 

Azerbaijan 

The production sharing agreement (PSA) for the development of the Azeri-Chirag-Gunashli field is established for an initial 
period of 30 years starting from the PSA execution date in 1994. 

Other exploration and production activities are governed by PSAs negotiated with the national oil company of Azerbaijan. The 
exploration period consists of three or four years with the possibility of a one to three-year extension. The production period, which 
includes development, is for 25 years or 35 years with the possibility of one or two five-year extensions. 

Kazakhstan 

Onshore: Exploration and production activities are governed by the production license, exploration license and joint venture 
agreements negotiated with the Republic of Kazakhstan. Existing production operations have a 40-year production period that 
commenced in 1993. 

Offshore: Exploration and production activities are governed by a production sharing agreement negotiated with the Republic of 
Kazakhstan. The exploration period was six years followed by separate appraisal periods for each discovery. The production period for 
each discovery, which includes development, is for 20 years from the date of declaration of commerciality with the possibility of two 
ten-year extensions. 

Russia 

Terms for ExxonMobil's acreage are fixed by the production sharing agreement (PSA) that became effective in 1996 between the 
Russian government and the Sakhalin-l consortium, of which ExxonMobil is the operator. The tern of the PSA is 20 years from the 
Declaration of Commerciality, which would be 2021. The tern may be extended thereafter in 10-year increments as specified in the 
PSA. 
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Argentina 

The onshore concession terms in Argentina are up to four years for the initial exploration period, up to three years for the second 
exploration period and up to two years for the third exploration period. A 50-percent relinquishment is required after each exploration 
period. An extension after the third exploration period is possible for up to five years. The total production term is 25 years with a ten- 
year extension possible, once a field has been developed. 

Venezuela 

Exploration and production activities are governed by Association Agreements containing risklprofit provisions negotiated with 
the national oil company or its affiliates. Association Agreements are awarded for a term not to exceed 39 years. These agreements 
have an exploration and a production phase. The term of production begins after the exploration phase and runs for 20 years with the 
possibility of an extension, so long as the total contract term does not exceed 39 years. 

Strategic association agreements (such as the Cerro Negro project) are typically limited to those projects that require vertical 
integration for extra heavy crude oil. Contracts are awarded for 35 years. Significant amendments to the contract terms require 
Venezuelan congressional approval. The Venezuelan Government has indicated a desire to increase ownership by the National Oil 
Company (PdVSA) to greater than 50 percent in the projects covered by these agreements and to make other changes to applicable 
fiscal terms. 
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8. Number of Net Productive and Dry Wells Drilled 

A. Net Productive Exploratory Wells Drilled 
United States 
Canada 
Europe 
Africa 
Asia PacificIMiddle East 
RussiaICaspian 
South America 

Total 

B. Net Dry Exploratory Wells Drilled 
United States 
Canada 
Europe 
Africa 
Asia PacificMiddle East 
RussiaICaspian 
South America 

Total 

C. Net Productive Development Wells Drilled 
United States 
Canada 
Europe 
Africa 
Asia PacificMiddle East 
RussiaICaspian 
South America 

Total 

D. Net Dry Development Wells Drilled 
United States 
Canada 
Europe 
Africa 
Asia PacificMiddle East 
Russia/Caspian 
South America 

Total 

Total number of net wells drilled 

9. Present Activities 

A. Wells Drilling 

United States 

Year-End 2006 Year-End 2005 

Gross Net Gross Net - - - -  
214 109 148 84 
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B. Review of Principal Ongoing Activities in Key Areas 

During 2006, ExxonMobil's activities were conducted, either directly or through affiliated companies, by ExxonMobil 
Exploration Company (for exploration), by ExxonMobil Development Company (for large development activities), by ExxonMobil 
Production Company (for producing and smaller development activities) and by ExxonMobil Gas & Power Marketing Company (for 
gas marketing). During this same period, some of ExxonMobilYs exploration, development, production and gas marketing activities 
were also conducted in Canada by the Resources Division of Imperial Oil Limited, which is 69.6 percent owned by ExxonMobil. 

Some of the more significant ongoing activities are set forth below: 

UNITED STA TES 

Exploration and delineation of additional hydrocarbon resources continued in 2006. At year-end 2006, ExxonMobil's acreage 
totaled 11.2 million net acres, of which 2.6 million net acres were offshore. ExxonMobil was active in areas onshore and offshore in the 
lower 48 states and in Alaska. 

During 2006, 543.9 net exploration and development wells were completed in the inland lower 48 states and 3.0 net development 
wells were completed offshore in the Pacific. Tight gas development continues in the Piceance Basin of Colorado. Participation in 
Alaska production and development continued and a total of 14.6 net development wells were drilled. On Alaska's North Slope, 
activity continued on the Western Region Development Project (primarily the Orion field) with development drilling and engineering 
design for facility expansions. 

ExxonMobil's net acreage in the Gulf of Mexico at year-end 2006 was 2.4 million acres. A total of 10.9 net exploration and 
development wells were completed during the year. Installation and commissioning of the semi-submersible production and drilling 
vessel continued for the Thunder Horse development in 2006. Startup, delayed due to a listing incident and subsea manifolds that failed 
during testing, is anticipated to occur in 2008. 

CANADA 

ExxonMobil's year-end 2006 acreage holdings totaled 6.9 million net acres, of which 3.1 million net acres were offshore. A total 
of 375.0 net exploration and development wells were completed during the year. In eastern Canada, work continued on the Sable 
Compression project. Hook-up and commissioning of the compression platform was completed at Sable in the fourth quarter of 2006. 

EUROPE 

France 

ExxonMobil divested its oil and gas exploration and production assets in 2006. 

Germany 

A total of 2.3 million net onshore acres and 0.1 million net offshore acres were held by ExxonMobil at year-end 2006, with 4.6 net 
development and exploration wells drilled during the year. 

Netherlands 

ExxonMobil's net interest in licenses totaled approximately 1.8 million acres at year-end 2006, 1.5 million acres onshore and 
0.3 million acres offshore. A total of 3.6 net exploration and development wells were completed during the year. The offshore K17-FA 
field started up. The multi-year onshore 
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project to renovate production clusters, install new compression to maintain capacity and extend field life continued. 

ExxonMobil's net interest in licenses at year-end 2006 totaled approximately 0.8 million acres, all offshore. ExxonMobil 
participated in 9.3 net exploration and development well completions in 2006. Production was initiated at Ringhorne East in March and 
Fram East in October. The Ormen Lange, Statfjord Late Life, Skarv, Volve, Tyrihans and Njord Gas Export projects are in progress. 

United Kingdom 

ExxonMobil's net interest in licenses at year-end 2006 totaled approximately 1.9 million acres, all offshore. A total of 12.1 net 
exploration and development wells were completed during the year. The Cutter and Merganser projects commenced production during 
2006. Other projects progressed in 2006 include Caravel and Starling. 

AFRICA 

Angola 

ExxonMobil's year-end 2006 acreage holdings totaled 0.7 million net offshore acres and 9.2 net exploration and development 
wells were completed during the year. On Block 15, development drilling continued on Kizomba A and Kizomba B. Development 
construction continued on the Marimba North project, which will tie-back to the Kizomba A FPSO. Planning for the Kizomba C 
development concluded and construction is fully underway. A block-wide 4D seismic acquisition program concluded at mid-year. On 
Block 17, the Dalia project started-up in December. Construction and development activities continued on the Rosa project. 

Cameroon 

ExxonMobil's acreage totaled 0.3 million net offshore acres at year-end 2006. 

Chad 

ExxonMobil's net year-end 2006 acreage holdings consisted of 3.3 million onshore acres, with 32.8 net exploration and 
development wells completed during the year. Production began from the Moundouli field. 

Equatorial Guinea 

ExxonMobil's acreage totaled 0.3 million net offshore acres at year-end 2006, with 8.3 net development wells completed during 
the year. 

Nigeria 

ExxonMobil's net acreage totaled 1.3 million offshore acres at year-end 2006, with 21.5 net exploration and development wells 
completed during the year. Several major project start-ups were executed in the year. The Yoho field (OML 104) full-field production 
platform started production in January 2006. The Erha Floating Production, Storage and Offloading (FPSO) vessel commenced 
production from the deepwater Erha field (OML 133) in March 2006. Production was initiated from the Erha North field (tie-back to 
the Erha FPSO) in September 2006. The ExxonMobil-operated East 
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Area Additional Oil Recovery project started up in January 2006 and pipeline tie-ins continued throughout the year. This project 
positions Nigerian operations for a significant reduction in flaring in 2007. Detailed design and construction continued on the 
ExxonMobil-operated East Area Natural Gas Liquids I1 project. The Amenam-Kpono Phase 2 Gas project started up in late 2006. 

ASIA PACIFIC /MIDDLE EAST 

Australia 

ExxonMobil's net year-end 2006 acreage holdings totaled 1.4 million acres, all offshore. During 2006, a total of 5.8 net 
exploration and development wells were drilled. 

Indonesia 

At year-end 2006, ExxonMobil had 3.9 million net acres, 3.0 million acres offshore and 0.9 million acres onshore. Project 
activities commenced in mid-2006 on the Banyu Urip development in the Cepu Contract Area after the execution of commercial 
agreements and approval of the Plan of Development by the government of Indonesia. 

Japan 

ExxonMobil's net offshore acreage was 36 thousand acres at year-end 2006. 

Malaysia 

ExxonMobil has interests in production sharing contracts covering 0.5 million net acres offshore Malaysia at year-end 2006. 
During the year, a total of 4.0 net exploration and development wells were completed. The Guntong E platform, part of the Guntong 
Hub development, started up in July 2006. Infill drilling wells were successfully completed at the Jemeh-A platform. Drilling activities 
are currently ongoing at Tabu-B and Angsi-C. 

Papua New Guinea 

A total of 0.5 million net onshore acres were held by ExxonMobil at year-end 2006, with 1.0 net development well completed 
during the year. 

Qatar 

Production and development activities continued on natural gas projects in Qatar. Liquefied natural gas (LNG) operating 
companies include: 

Qatar Liquefied Gas Company Limited - (QG I) 
Qatar Liquefied Gas Company Limited (11) - (QG 11) 
Ras Laffan Liquefied Natural.Gas Company Limited - (RL I) 
Ras Laffan Liquefied Natural Gas Company Limited (11) - (RL 11) 
Ras Laffan Liquefied Natural Gas Company Limited (3) - (RL 3) 

In addition, ExxonMobil's Al Khaleej Gas (AKG) Phase 1 project supplied pipeline gas to domestic industrial customers. The 
AKG facilities add sales gas capacity of up to 750 mcfd (millions of cubic feet per day) and produced associated condensate and LPG 
(Liquid Petroleum Gas). The AKG Phase 2 project is planned to add sales gas capacity of up to 1,250 mcfd, while recovering associated 
condensate and LPG. 

At the end of 2006, 60 (gross) wells supplied natural gas to currently-producing LNG and pipeline gas sales facilities and drilling 
is underway to complete wells that will supply the new QG 11, RL 3 and AKG 2 projects. At year-end 2006, ExxonMobil had 1.1 
million net acres, 1.0 million acres onshore and 0.1 million acres offshore. During 2006,g.g net development wells were completed. 



Form 10-K Page 21 of 137 

Table of Contents 

Qatar LNG capacity volumes at year-end included 9.7 MTA (millions of metric tons per annum) in QG trains 1-3 and a combined 
20.7 MTA in RL I trains 1-2 and RL I1 trains 3-5. In November 2006 production commenced at RL I1 train 5, although offshore 
facilities were not completed at, year-end 2006. Construction of QG I1 trains 4-5 will add planned capacity of 15.6 MTA when 
complete. In addition, construction of RL 3 trains 6-7 will add planned capacity of 15.6 MTA when complete. 

The conversion factor to translate Qatar LNG volumes (millions of metric tons - MT) into gas volumes (billions of cubic feet - 
BCF) is dependent on the gas quality and the quality of the LNG produced. The conversion factors are approximately 46 BCFMT for 
QG I trains 1-3, RL I trains 1-2, RL I1 train 3, and approximately 49 BCFtMT for QG I1 trains 4-5, RL I1 trains 4-5, and RL 3 trains 6-7. 

Republic of Yemen 

ExxonMobil's net acreage in the Republic of Yemen production sharing areas totaled 10 thousand acres onshore at year-end 2006. 

Thailand 

ExxonMobil's net onshore acreage in Thailand concessions totaled 21 thousand acres at year-end 2006. 

United Arab Emirates 

In 2006, ExxonMobil acquired a 28 percent equity in the offshore Upper Zakum oil concession. The concession ends on March 9, 
2026. 

ExxonMobil's net acreage in the Abu Dhabi oil concessions was 0.6 million acres at year-end 2006, 0.4 million acres onshore and 
0.2 million acres offshore. During the year, a total of 6.4 net development and exploration wells were completed. The Northeast Bab 
Phase 1 new field development project was completed successfully. 

RUSSIA /CASPIAN 

Azerbaijan 

At year-end 2006, ExxonMobil's net acreage, located in the Caspian Sea offshore of Azerbaijan, totaled 60 thousand acres. At the 
Azeri-Chirag-Gunashli (ACG) field, 1.0 net development well was completed and production ramp-up continued. The second phase of 
full field development was initiated with the start-up of West Azeri in January 2006 followed by East Azeri in November 2006 with 
full-field oil production increased to 660 thousand barrels of oil per day (gross) by year-end. Seventy percent of the construction on the 
Phase 3 Deep Water Gunashli Project was complete at year-end, with production start up anticipated in 2008. 

Kazakhstan 

ExxonMobil's net acreage totaled 0.2 million acres onshore and 0.2 million acres offshore at year-end 2006, with 1.4 net 
exploration and development wells completed during 2006. At Tengiz, construction of the 285 thousand barrels of oil per day (gross) 
expansion project continued through 2006. Engineering and construction of the initial phase of the Kashagan field continued during 
2006. 

Russia 

ExxonMobil's net acreage holdings at year-end 2006 were 0.1 million acres, all offshore. A total of 3.0 net development wells 
were completed in the Chayvo field during the year. Production from the 
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field began in October 2005 through an early production system for domestic Russian oil and gas sales and continued through the third 
quarter 2006. Full-field production with crude oil export and domestic gas sales began in the fourth quarter 2006 and drilling activities 
are continuing. Phase 1 facilities include an offshore platform, onshore drill site for extended-reach drilling to offshore oil zones, an 
onshore processing plant, an oil pipeline from Sakhalin Island to the Russian mainland, a mainland terminal and an offshore loading 
buoy for shipment of oil by tanker. 

SOUTH AMERICA 

Argentina 

ExxonMobil's net acreage totaled 0.2 million onshore acres at year-end 2006, and there were 1.9 net development wells 
completed during the year. 

Venezuela 

ExxonMobil's net year-end 2006 acreage holdings totaled 0.1 million onshore acres. 

WORLD WIDE EXPLORATION 

At year-end 2006, exploration activities were underway in several areas in which ExxonMobil has no established production 
operations and thus are not included above. A total of 37.4 million net acres were held at year-end 2006, and 2.0 net exploration wells 
were completed during the year in these countries. 

Information with regard to mininp activities follows: 

Syncrude Operations 

Syncrude is a joint-venture established to recover shallow deposits of oil sands using open-pit mining methods, to extract the 
crude bitumen, and to produce a high-quality, light (32 degree MI) ,  sweet, synthetic crude oil. The Syncrude operation, located near 
Fort McMurray, Alberta, Canada, exploits a portion of the Athabasca Oil Sands Deposit. The location is readily accessible by public 
road. The produced synthetic crude oil is shipped from the Syncrude site to Edmonton, Alberta by Alberta Oil Sands Pipeline Ltd. 
Since start-up in 1978, Syncrude has produced about 1.7 billion barrels of synthetic crude oil. Imperial Oil Limited is the owner of a 25 
percent interest in the joint-venture. Exxon Mobil Corporation has a 69.6 percent interest in Imperial Oil Limited. 

Operating License and Leases 

Syncrude has an operating license issued by the Province of Alberta which is effective until 2035. This license permits Syncrude 
to mine oil sands and produce synthetic crude oil from approved development areas on oil sands leases. Syncrude holds eight oil sands 
leases covering approximately 248,300 acres in the Athabasca Oil Sands Deposit which were issued by the Province of Alberta. The 
leases are automatically renewable as long as oil sands operations are ongoing or the leases are part of an approved development plan. 
Syncrude leases 10, 12, 17,22 and 34 (containing proven reserves) and leases 29,30 and 31 (containing no proven reserves) are 
included within a development plan approved by the Province of Alberta. There were no known previous commercial operations on 
these leases prior to the start-up of operations in 1978. 

Operations, Plant and Equipment 

Operations at Syncrude involve three main processes: open pit mining, extraction of crude bitumen and upgrading of crude 
bitumen into synthetic crude oil. The Base mine (lease 17) has now 
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been mined out and only remnants are now being removed using trucks and shovels. In the North mine (leases 17 and 22) and in the 
Aurora mine (leases 10, 12 and 34), truck, shovel and hydrotransport systems are used. Production from the Aurora mine commenced 
in 2000. The extraction facilities, which separate crude bitumen from sand, are capable of processing approximately 740,000 tons of oil 
sands a day, producing 150 million barrels of crude bitumen a year. This represents recovery capability of about 93 percent of the crude 
bitumen contained in the mined oil sands. 

Crude bitumen extracted from oil sands is refined to a marketable hydrocarbon product through a combination of carbon removal 
in three large, high-temperature, fluid-coking vessels and by hydrogen addition in high-temperature, high-pressure, hydrocracking 
vessels. These processes remove carbon and sulfur and reformulate the crude into a low viscosity, low sulfur, high-quality synthetic 
crude oil product. In 2006, this upgrading process yielded 0.849 barrels of synthetic crude oil per barrel of crude bitumen. In 2006 
about 44 percent of the synthetic crude oil was processed by Edmonton area refineries and the remaining 56 percent was pipelined to 
refineries in eastern Canada and exported, primarily to the United States. Electricity is provided to Syncrude by a 270 megawatt 
electricity generating plant and a 160 megawatt electricity generating plant, both located at Syncrude. The generating plants are owned 
by the Syncrude participants. Recycled water is the primary water source, and incremental raw water is drawn, under license, from the 
Athabasca River. Imperial Oil Limited's 25 percent share of net investment in plant, property and equipment, including surface mining 
facilities, transportation equipment and upgrading facilities was about $2.9 billion at year-end 2006. 

Synthetic Crude Oil Reserves 

The crude bitumen is contained within the unconsolidated sands of the McMurray Formation. Ore bodies are buried beneath 50 to 
150 feet of overburden, have bitumen grades ranging from 4 to 14 weight percent and ore thickness of 115 to 160 feet. Estimates of 
synthetic crude oil reserves are based on detailed geological and engineering assessments of in-place crude bitumen volume, the mining 
plan, extraction recovery and upgrading yield factors, installed plant operating capacity and operating approval limits. The in-place 
volume, depth and grade are established through extensive and closely spaced core drilling. In active mining areas, the approximate 
well spacing is 400 feet (150 wells per section) and in future mining areas, the well spacing is approximately 1,150 feet (20 wells per 
section). Proven reserves include the operating Base and North mines and the Aurora mine. In accordance with the approved mining 
plan, there are an estimated 1,845 million tons of extractable oil sands in the Base and North mines, with an average bitumen grade of 
10.6 weight percent. In addition, at the Aurora mine, there are an estimated 4,580 million tons of extractable oil sands at an average 
bitumen grade of 11.2 weight percent. After deducting royalties payable to the Province of Alberta, Imperial Oil Limited estimates that 
its 25 percent net share of proven reserves at year-end 2006 was equivalent to 718 million barrels of synthetic crude oil. Imperial's 
reserve assessment uses a 6 percent and 7 percent bitumen grade cut-off for the North mine and Aurora mine respectively, a 90 percent 
overall extraction recovery, a 97 percent mining dilution factor and an 88 percent upgrading yield. 

In 2001, the Syncrude owners endorsed a further development of the Syncrude resource in the area and expansion of the 
upgrading facilities. The Syncrude Aurora 2 and Upgrader Expansion 1 project adds a remote mining train and expands the central 
processing and upgrading plant. This increased upgrading capacity came on stream in 2006 and increased production capacity to 
355 thousand barrels of synthetic crude oil per day (gross). Additional mining trains in the North mine and Aurora mine were also 
completed in 2005. There are no approved plans for major future expansion projects. 
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ExxonMobil Share of Net Proven Syncrude Reserves(1) 

Synthetic Crude Oil 

Base Mine and 
North Mine Aurora Mine Total - 

(millions of barrels) 
530 

1 
(12) 

January 1,2006 
Revision of previous estimate 
Production 

December 3 1,2006 

(1) Net reserves are the company's share of reserves after deducting royalties payable to the Province of Alberta. 

Syncrude Operating Statistics (total operation) 

Operating Statistics 
Total mined overburden (millions of cubic yards)(l) 
Mined overburden to oil sands ratio(1) 

Oil sands mined (millions of tons) 
Average bitumen grade (weight percent) 

Crude bitumen in mined oil sands (millions of tons) 
Average extraction recovery (percent) 

Crude bitumen production (millions of barrels)(2) 
Average upgrading yield (percent) 

Gross synthetic crude oil produced (millions of barrels) 

ExxonMobil net share (millions of barrels)(3) 

(1) Includes pre-stripping of mine areas and reclamation volumes. 
(2) Crude bitumen production is equal to crude bitumen in mined oil sands multiplied by the average extraction recovery and the 

appropriate conversion factor. 
(3) Reflects ExxonMobil's 25 percent interest in production less applicable royalties payable to the Province of Alberta. 

Item 3. Legal Proceedings. 

As previously reported, the Puerto Rican Environmental Quality Board ("EQB") issued an order on May 21,2001, alleging that 
Esso Standard Oil Company (Puerto Rico) ("Esso") failed to investigate and remediate alleged hydrocarbon contamination associated 
with underground storage tanks at a service station in Barranquitas, Puerto Rico. The EQB sought a penalty of $75.9 million. Esso filed 
a federal law suit challenging the constitutionality of the procedures used in the EQB administrative process related to the penalty 
assessment. In March 2005, the federal District Court in the suit concluded that the EQB proceeding was impermissibly biased against 
Esso and issued a preliminary injunction prohibiting the EQB from continuing its penalty hearing or imposing the $75.9 million penalty 
on Esso. On November 7, 2006, after granting Esso's motion for summary judgment, the District Court issued a permanent injunction 
that similarly prohibits EQB actions with respect to the penalty proceeding. The EQB may appeal this decision. 
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As previously disclosed, the New York State Department of Environmental Conservation ("NYSDEC") issued a Notice of 
Hearing and complaint on March 24, 2004, alleging that ExxonMobil Oil Corporation in whole or in part is responsible for a discharge 
of 17 million gallons of petroleum prior to 1978 in connection with past operations at its Brooklyn terminal. The NYSDEC also alleged 
that the Brooklyn terminal had numerous spills after 1978, in violation of New York Navigation Law. The NYSDEC sought natural 
resource damages. On June 19, 2006, the NYSDEC referred the matter to the New York State Attorney General ("AG"). On November 
30,2006, the NYSDEC advised the Administrative Law Judge that it was withdrawing the pending administrative enforcement case, 
without prejudice. On February 8,2007, the AG issued two notices of intent to sue ExxonMobil in connection with its remedial 
activities at the Brooklyn terminal site. The first notice relates to alleged violations under the Clean Water Act. The State indicates it 
will seek civil penalties and injunctive relief for allegedly ongoing, unpermitted discharges of pollutants by the company into Newtown 
Creek. The second notice relates to alleged violations of the Resource Conservation and Recovery Act (RCRA) as a result of solid or 
hazardous waste contamination of soils, groundwater, and the surface waters and sediments of Newtown Creek. This notice names 
ExxonMobil and four unrelated entities as potential parties and indicates the State is seeking injunctive relief. 

In another previously reported matter, Mobil Pipe Line Company ("Mobil") agreed in January 2007 to sign a Consent Assessment 
of Civil Penalty issued by the Pennsylvania Department of Environmental Protection ("PDEP") on May 11,2006, pursuant to the 
Pennsylvania Clean Streams Law. This Consent Assessment resolves PDEP's allegations that Mobil discharged gasoline into the soil 
and groundwater in South Whitehall Township, Pennsylvania. The release allegedly occurred from a pipeline and also caused a fire 
beginning on February 1,2005, and continuing until February 4,2005. Mobil will pay a combined civil penalty and cost reimbursement 
amount of $122,000. This is full and final resolution of any existing or potential liability of Mobil to the PDEP for the incident at issue. 

Regarding a previously disclosed matter, on January 26,2007, Exx~nMobil Oil Corporation and California's Department of  Toxic 
Substances Control ("DTSC") signed a Consent Order settling allegations made by the DTSC in a Summary of Violations issued to the 
Torrance Refinery in December 2003. The DTSC had alleged that the refinery had discharged wastewater containing soluble selenium 
above one part per million to the sewer that leads to the county treatment facility in violation of California hazardous waste rules. The 
Consent Order calls for the refinery to comply with the hazardous waste regulations as they relate to its discharge into the sewer of 
wastewater containing selenium and calls for the following payments totaling $650,000: administrative penalty - $350,000; 
supplemental environmental project - $150,000; reimbursement of DTSC costs - $100,000; and payment to the Western States Project 
Training Fund - $50,000. 

Refer to the relevant portions of "Note 15: Litigation and Other Contingencies" of the Financial Section of this report for 
additional information on legal proceedings. 

Item 4. Submissiorr of Matters to a Vote of Security Holders. 

None. . . 
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Executive Officers of the Registrant [pursuant to Instruction 3 to Regulation S-K, Item 401(b)] 

Name 

R. W. Tillerson 
D. D. Humphreys 
S. R. McGill 
J. S. Simon 
M. W. Albers 
A. T. Cejka 
H. R. Cramer 
M. J. Dolan 
M. E. Foster 
H. H. Hubble 
G. L. Kohlenberger 
C. W. Matthews 
P. T. Mulva 
S. D. Pryor 
P. E. Sullivan 
A. P. Swiger 

Age as of 
March 1, 

2007 Title (Held Office Since) 

Chairman of the Board (2006) 
Senior Vice President (2006) and Treasurer (2004) 
Senior Vice President (2004) 
Senior Vice President (2004) 
President, ExxonMobil Development Company (2004) 
Vice President (2004) 
Vice President (1999) 
Vice President (2004) 
Vice President (2004) 
Vice President-Investor Relations and Secretary (2004) 
Vice President (2002) 
Vice President and General Counsel (1995) 
Vice President and Controller (2004) 
Vice President (2004) 
Vice President and General Tax Counsel (1995) 
Vice President (2006) 

For at least the past five years, Messrs. Cramer, Humphreys, Kohlenberger, Matthews, McGill, Simon, Sullivan and Tillerson 
have been employed as executives of the registrant. Mr. Tillerson was a Senior Vice President and then President, a title he continues to 
hold, before becoming Chairman of the Board. Mr. Humphreys was Vice President and Controller and then Vice President and 
Treasurer before becoming Senior Vice President and Treasurer. Mr. McGill was President of ExxonMobil Production Company before 
becoming Senior Vice President. Mr. Simon was President of ExxonMobil Refining & Supply Company before becoming Senior Vice 
President. Mr. Mulva was Vice President-Investor Relations and Secretary before becoming Vice President and Controller. 

The following executive officers of the registrant have also served as executives of the subsidiaries, affiliates or divisions of the 
registrant shown opposite their names during the five years preceding December 3 1, 2006. 

Esso Exploration and Production Chad Inc. 
Exxon Azerbaijan Caspian Sea Limited 
Exxon Azerbaijan Limited 
ExxonMobil Chemical Company 
ExxonMobil Development Company 
ExxonMobil Exploration Company 
ExxonMobil Fuels Marketing Company 
ExxonMobil Gas & Power Marketing Company 
ExxonMobil Lubricants & Petroleum Specialties Company 
ExxonMobil Production Company 
ExxonMobil Refining & Supply Company 
ExxonMobil Saudi Arabia 
Imperial Oil Limited 

Albers and Swiger 
Swiger . 
Swiger 
Dolan and Pryor 
Albers and Foster 
Cejka 
Cramer 
Swiger 
Kohlenberger 
Foster and Swiger 
Dolan, Hubble and Pryor 
Dolan 
Mulva 

Officers are generally elected by the Board of Directors at its meeting on the day of each annual election of directors, with each 
such officer serving until a successor has been elected and qualified. 

httn-lhxrlurxr c p r  onlrlA rrhi~r~al~AnarlAatal?dnQQ/n~~l 1 02 1 3<n7nA3A2</A 1 n t  hem 
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PART I1 

Item 5. Market for Registrant's Common Equity, Related Stockholder Matters and Issuer Purchases of Equity Securities. 

Reference is made to the "Quarterly Information" portion of the Financial Section of this report. 

Issuer Purchases of Equity ~ e c h i t i e s  for Quarter Ended December 31,2006 
Total Number of 

Total Number of 
Shares 

Period Purchased 

October, 2006 
November, 2006 
December, 2006 

Total 114,832,464 

Shares Maximum Number 
Purchased as of Shares that 

Part of Publicly May Yet Be 
Average Price Announced Purchased Under 

Paid per Plans or the Plans or 
Share Programs Programs 

68.67 40,782,542 
73.33 37,276,243 
76.59 36,773,679 

72.72 114,832,464 (See note 1) 

Note 1-On August 1,2000, the Corporation announced its intention to resume purchases of shares of its common stock for the 
treasury both to offset shares issued in conjunction with company benefit plans and programs and to gradually reduce the number of 
shares outstanding. The announcement did not specify an amount or expiration date. The Corporation has continued to purchase shares 
since this announcement and to report purchased volumes in its quarterly earnings releases. Purchases may be made in both the open 
market and through negotiated transactions, and purchases may be increased, decreased or discontinued at any time without prior 
notice. 
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Years Ended December 31, 

2006 2005 2004 2003 2002 -- 
(millions of dollars, except per share amounts) 

Sales and other operating revenue(l)(2) $365,467 $358,955 $291,252 $237,054 $200,949 
(I) Sales-based taxes itrclztded. $ 30,381 S 30,742 $ 27,263 3 23.855 8 22,040 
(2) Itrclrrdes an~ornris for prircl~ases/sales corltracfs wit11 tlre same corir~terparly for 2002-2005. 

Net income 
Income from continuing operations $ 39,500 $ 36,130 $ 25,330 $ 20,960 $ 11,011 
Discontinued operations, net of income tax - - - - 449 
Cumulative effect of accounting change, net of income tax - - - - 550 

Net income $ 39,500 $ 36,130 $ 25,330 $ 21,510 $ 11,460 

Net income per common share 
Income from continuing operations $ 6.68 $ 5.76 $ 3.91 $ 3.16 $ 1.62 
Discontinued operations, net of income tax - - - - 0.07 
Cumulative effect of accounting change, net of income tax - - - 0.08 - 

Net income $ 6.68 $ 5.76 $ 3.91 $ 3.24 $ 1.69 

Net income per common share - assuming dilution 
Income from continuing operations $ 6.62 $ 5.71 $ 3.89 $ 3.15 $ 1.61 
Discontinued operations, net of income tax - - - - 0.07 
Cumulative effect of accounting change, net of income tax - - - 0.08 - 

Net income $ 6.62 $ 5.71 $ 3.89 $ 3.23 $ 1.68 

Cash dividends per common share $ 1.28 $ 1.14 $ 1.06 $ 0.98 $ 0.92 

Total assets 

Long-term debt 

I tern 7. Management's Discussion and Analysis of Financial Condition and Results,of Operations. 

Reference is made to the section entitled "Management's Discussion and Analysis of Financial Condition and Results of 
Operations" in the Financial Section of this report. 

Item 7A. Quantitative and Qualitative Disclosures About Market Risk. 

Reference is made to the section entitled "Market Risks, Inflation and Other Uncertainties", excluding the part entitled "Inflation 
and Other Uncertainties," in the Financial Section of this report. All statements other than historical information incorporated in this 
Item 7A are forward-looking statements. The actual impact of future market changes could differ materially due to, among other things, 
factors discussed in this report. 

Item 8. Financial Statements and Supplementary Data. 

Reference is made to the following in the Financial Section of this report: 
Consolidated financial statements, together with the report thereon of PricewaterhouseCoopers LLP dated February 28,2007, 
beginning with the section entitled "Report of Independent Registered Public Accounting Firm" and continuing through "Note 
18: Income, Sales-Based and Other Taxes;" 
"Quarterly Information" (unaudited); 
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"Supplemental Information on Oil and Gas Exploration and Production Activities" (unaudited); and 

"Frequently Used Terms" (unaudited). 

Financial Statement Schedules have been omitted because they are not applicable or the required information is shown in the 
consolidated financial statements or notes thereto. 

Item 9. Changes i ~ t  and Disagreements With Accountants on Accounting and Finaacial Disclosure. 
None. 

Item 9A. Controls and Procedures. 

Management's Evaluation of Disclosure Controls and Procedures 

As indicated in the certifications in Exhibit 3 1 of this report, the Corporation's chief executive officer, principal financial officer 
and principal accounting officer have evaluated the Corporation's disclosure controls and procedures as of December 31,2006. Based 
on that evaluation, these officers have concluded that the Corporation's disclosure controls and procedures are effective in ensuring that 
material information required to be in this annual report is accumulated and communicated to them on a timely basis. 

Management's Report on Internal Control over Financial Reporting 

Management, including the Corporation's chief executive officer, principal financial officer and principal accounting officer, is 
responsible for establishing and maintaining adequate internal control over the Corporation's financial reporting. Management 
conducted an evaluation of the effectiveness of internal control over financial reporting based on the Internal Control - Integrated 
Framework issued by the Committee of Sponsoring Organizations of the Treadway Commission. Based on this evaluation, 
management concluded that Exxon Mobil Corporation's internal control over financial reporting was effective as of December 31, 
2006. 

Management's assessment of the effectiveness of internal control over financial reporting as of December 31,2006, was audited 
by PricewaterhouseCoopers LLP, an independent registered public accounting firm, as stated in their report included in the Financial 
Section of this report. 

Changes in Internal Control over Financial Reporting 

There were no changes during the Corporation's last fiscal quarter that materially affected, or are reasonably likely to materially 
affect the Corporation's internal control over financial reporting. 

Item 9B. Other I~tformation. . .. - 
None. 

' . . . # . ' . . '- . Ah, .  # A n n . ,  . n r  . r r n - n  A n  .r .- l l .n l  . . 
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PART I11 

Item 10. Directors, Executive Officers and Corporate Governance. 

Incorporated by reference to the following from the registrant's definitive proxy statement for the 2007 annual meeting of 
shareholders (the "2007 Proxy Statement"): 

The section entitled "Election of Directors"; 
The portion entitled "Section 16(a) Beneficial Ownership Reporting Compliance" of the section entitled "Executive 
Compensation Tables"; 
The portion entitled "Code of Ethics and Business Conduct" of the section entitled "Corporate Governance"; and 
The "Audit Committee" portion and the membership table of the portion entitled "Board Meetings and Committees; Annual 
Meeting Attendance" of the section entitled "Corporate Governance". 

Item 11. Executive Compensation. 

Incorporated by reference to the sections entitled "Director Compensation," "Compensation Committee Report," "Compensation 
Discussion and Analysis" and "Executive Compensation Tables" of the registrant's 2007 Proxy Statement. 

Item 12. Security Ownership of Certain Beneficial Owners and Management and Related Stockholder Matters. 

The information required under Item 403 of Regulation S-K is incorporated by reference to the section entitled "Director and 
Executive Officer Stock Ownership" of the registrant's 2007 Proxy Statement. 

Equity Compensation Plan Information 
la) (b) (c) 

Plan Category 

Equity compensation plans 
approved by security holders 

Equity compensation plans not 
approved by security holders 

Total 

Number of Securities to be 
Issued Upon Exercise of 
Outstanding Options, 
Warrants and Rights 

Weighted- 
Average Number of Securities 

Exercise Price of Remaining Available for 

Outstanding Future Issuance Under 

Options, Equity Compensation 

Warrants and Plans 
JExcluding Securities 

Rights ('1 Reflected in Column (a)l 

(1) The exercise price of each option reflected in this table is equal to the fair market value of the Company's common stock on the 
date the option was granted. The weighted-average price reflects six prior option grants that are still outstanding. 

(2) Includes 97,034,844 options granted under the 1993 Incentive Program and 7,086,575 restricted stock units to be settled in shares. 

(3) Does not include options that ExxonMobil assumed in the 1999 merger with Mobil. At year-end 2006, the number of securities to 
be issued upon exercise of outstanding options under Mobil plans was 13,452,414, and the weighted-average exercise price of 
such options was $29.36. No additional awards may be made under those plans. 

(4) Available shares can be granted in the form of restricted stock, options, or other stock-based awards. Includes 179,704,826 shares 
available for award under the 2003 Incentive Program and 903,200 shares available for award under the 2004 Non-Employee 
Director Restricted Stock Plan. 
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(5) Under the 2004 Non-Employee Director Restricted Stock Plan approved by shareholders in May 2004, and the related standing 
resolution adopted by the Board, each non-employee director automatically receives 8,000 shares of restricted stock when first 
elected to the Board and, if the director remains in office, an additional 4,000 restricted shares each following year. While on the 
Board, each non-employee director receives the same cash dividends on restricted shares as a holder of regular common stock, but 
the director is not allowed to sell the shares. The restricted shares can be forfeited if the director leaves the Board early. 

Item 13. Certain Relationships and Related Transactions, artd Director Independence. 

The registrant has concluded that it has no disclosable matters under Item 404(a) of Regulation S-K. Additional information 
required under this Item 13 is incorporated by reference to the portions entitled "Related Person Transactions and Procedures" and 
"Director Independence" of the section entitled "Corporate Governance" in the registrant's 2007 Proxy Statement. 

Item 14. Principal Accounting Fees and Services. 

Incorporated by reference to the section entitled "Ratification of Independent Auditors" and the poftion entitled "Audit 
Committee" of the section entitled "Corporate Governance" of the registrant's 2007 Proxy Statement. 

PART IV 

Item 15. Exhibits, Financial Statement Schedules. 

(a) (1) and (2) Financial Statements: 
See Table of Contents of the Financial Section of this report. 

(a) (3) Exhibits: 
See Index to Exhibits of this report. 
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BUSINESS PROFILE 

Financial 

Upstream 
United States 
Non-U.S. 

Total 

Downstream 
United States 
Non-U.S. 

Total 

Chemical 
United States 
Non-U.S. 

Total 

Corporate and financing 

Total 

Return on Capital and 
Earnings After Average Capital Average Capital Exploration 
Income Taxes Employed Employed Expenditures 

2006 2005 2006 2005 2006 2005 2006 2005 -------- 
(millions of dollars) @ercent) (millions of dollars) 

See Frequently Used Terms for a definition and calculation of capital employed and return on average capital employed. 

Operating 

Net liquids production 
United States 
Non-U.S. 

Total 

Natural gas production available for sale 
United States 
Non-U.S. 

Total 

Oil-equivalent production (I) 

Petroleum product sales (2) 
United States 
Non-U.S. 

Total 

(thousands of barrels daily) 

(millions of cubic feet daily) 

(thousands of oil-equivalent barrels daily) 
4,237 4,065 

(thousands of barrels daily) 
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Refinery throughput 
United States 
Non-U.S. 

Total 

Chemical prime product sales 
United States 
Non-U.S. 

Total 

(thousattds of barrels daily) 

(rkousands of metric tons) 

( I )  Gas converted to oil-equivalent at 6 million cubic feet = I thousand barrels. 
(2) Petroleum product sales data is reported net ofpurchases/sales contracts with the same co~lnterparty 
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- - 

(millions of dollars, except per share amounts) 

$365,467 $358,955 $291,252 $237,054 $200,949 Sales and other operating revenue (1) (2) 

Earnings 
Upstream 
Downstream 
Chemical 
Corporate and financing 
Merger-related expenses 

Income from continuing operations 
Discontinued operations 
Accounting change 

Net income 

Net income per common share 
Income from continuing operations 

Net income per common share - assuming dilution 
Income from continuing operations 
Discontinued operations, net of income tax 
Cumulative effect of accounting change, net of income tax 

Net income 

Cash dividends per common share 

Net income to average shareholders' equity (percent) 

Working capital 
Ratio of current assets to current liabilities 

Additions to property, plant and equipment 
Property, plant and equipment, less allowances 
Total assets 

Exploration expenses, including dry holes 
Research and development costs 

Long-term debt 
Total debt 
Fixed-charge coverage ratio (times) 
Debt to capital (percent) 
Net debt to capital (percent) (3) 

Shareholders' equity at year end 
Shareholders' equity per common share 
Weighted average number of common shares outstanding (millions) 

Number of regular employees at year end (thousands) (4) 

CORS employees not included above (thousands) (5) 

(1) Sales and other operating revenue includes sales-based taxes of $30,381 million for 2006, $30,742 million for 2005, $27,263 
million for 2004, $23,855 million for 2003 and $22,040 million for 2002. 

(2) Sales and other operating revenue includes $30,810 million for 2005, $25,289 million for 2004, $20,936 million for 2003 and 
$18,150 million for 2002 forpurchases/sales contracts with the same counterparty. Associated costs were included in Crude oil 
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andproduct purchases. Effective Janualy 1, 2006, thesepurchases/sales were recorded on a net basis with no resulting impact on 
net income. See note I ,  Sztrnmary of Accoztnt~ng Policies. 

(3) Debt net of cash, excluding restricted cash. The ratio of net debt to capital including restricted cash is (26.3) percent for 2006. 
(4) Regular employees are defined as active executive, management, professional, technical and wage employees who workfull time 

orpart rime for the Corporation and are covered by the Corporation's benefit plans andprograms. 
(5) CORS employees are employees of company-operated retall srtes. 

I . - . - . / /  --- ---. l A ~ ~ L ~ ~ . ~ ~ ~ ~ A ~ A ~ l A A + A 1 2 A A Q Q l A A n 1  I n 2 1  9<A7AA9A7</Alfil, htm 
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FREQUENTLY USED TERMS 

Listed below are definitions of several of Ex~onMobi l ' ~  key business and financial performance measures. These definitions are 
provided to facilitate understanding of the terms and their calculation. 

CASH FLOW FROM OPERATIONS AND ASSET SALES 

Cash flow from operations and asset sales is the sum of the net cash provided by operating activities and proceeds from sales of 
subsidiaries, investments and property, plant and equipment from the Consolidated Statement of Cash Flows. This cash flow is the total 
sources of cash from both operating the Corporation's assets and from the divesting of assets. The Corporation employs a long-standing 
and regular disciplined review process to ensure that all assets are contributing to the Corporation's strategic and financial objectives. 
Assets are divested when they are no longer meeting these objectives or are worth considerably more to others. Because of the regular 
nature of this activity, we believe it is useful for investors to consider sales proceeds together with cash provided by operating activities 
when evaluating cash available for investment in the business and financing activities, including shareholder distributions. 

Cash flow from operations and asset sales 

Net cash provided by operating activities 
Sales of subsidiaries, investments and property, plant and equipment 

Cash flow from operations and asset sales 

--- 
(millions of dollars) 

$49,286 $48,138 $40,551 
3,080 6,036 2,754 

CAPITAL EMPLOYED 

Capital employed is a measure of net investment. When viewed from the perspective of how the capital is used by the businesses, it 
includes ExxonMobil's net share of property, plant and equipment and other assets less liabilities, excluding both short-term and long- 
term debt. When viewed from the perspective of the sources of capital employed in total for the Corporation, it includes ExxonMobil's 
share of total debt and shareholders' equity. Both of these views include ExxonMobil's share of amounts applicable to equity 
companies, which the Corporation believes should be included to provide a more comprehensive measure of capital employed. 

Capital employed 

Business uses: asset and liability perspective 
Total assets 
Less liabilities and minority share of assets and liabilities 

Total current liabilities excluding notes and loans payable 
Total long-term liabilities excluding long-term debt and equity of minority and preferred 

shareholders in affiliated companies 
Minority share of assets and liabilities 

Add ExxonMobil share of debt-financed equity company net assets 

Total capital employed 

Total corporate sources: debt and equity perspective 
Notes and loans payable 
Long-term debt 
Shareholders' equity 
Less minority share of total debt 
Add ExxonMobil share of equity company debt 

Total capital employed 

(millions of dollars) 
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RETURN ON AVERAGE CAPITAL EMPLOYED 

Return on average capital employed (ROCE) is a performance measure ratio. From the perspective of the business segments, ROCE is 
annual business segment earnings divided by average business segment capital employed (average of beginning and end-of-year 
amounts). These segment earnings include ExxonMobilYs share of segment earnings of equity companies, consistent with our capital 
employed definition, and exclude the cost of financing. The Corporation's total ROCE is net income excluding the after-tax cost of 
financing, divided by total corporate average capital employed. The Corporation has consistently applied its ROCE definition for many 
years and views it as the best measure of historical capital productivity in our capital-intensive, long-term industry, both to evaluate 
management's performance and to demonstrate to shareholders that capital has been used wisely over the long term. Additional 
measures, which tend to be moretash flow-based, are used to make investment decisions. 

Return on average capital employed 

Net income 
Financing costs (after tax) 

Third-party debt 
ExxonMobil share of equity companies 
All other financing costs - net 

Total financing costs 

Earnings excluding financing costs 

Average capital employed 

Return on average capital employed - corporate total 32.2% 31.3% 23.8% 

tul. I/.--.-.. --n r r n . r I A  mh;.raolarlrrn-lrl~+o/2AnQQ/nnn1 1 0 2  1 3 < 0 7 n A 3 A 1 < / r l l  nk- htm 
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QUARTERLY INFORMATION 

2006 2005 

First Second Third Fourth First Second Third Fourth 
Quarter Quarter Quarter Quarter Year Quarter Quarter Quarter Quarter Year 

Volumes 
(thousands of barrels daily) 

Production of crude oil and natural gas liquids 2,698 2,702 2,647 2,678 2,681 2,544 2,468 2,451 2,629 2,523 
Refinery throughput 5,548 5,407 5,756 5,698 5,603 5,749 5,727 5,764 5,652 5,723 
Petroleum product sales (I) 7,177 7,060 7,302 7,447 7,247 7,494 7,510 7,477 7,592 7,519 

(millions of cubic feet daily) 
Natural gas production available for sale 11,175 8,754 8,139 9,301 9,334 10,785 8,709 7,716 9,822 9,251 

Oil-equivalent production (2) 

Chemical prime product sales 

(thousands of oil-equivalent barrels daily) 
4,560 4,161 4,004 4,228 4,237 4,341 3,919 3,737 4,266 4,065 

(thousands of metric tons) 
6,916 6,855 6,752 6,827 27,350 6,938 6,592 6,955 6,292 26,777 

Summarized financial data 
(millions of dollars) 

Sales and other operating revenue (3) (4) $86,317 96,024 96,268 86,858 365,467 $79,475 86,622 96,731 96,127 358,955 
Gross profit (5) $33,428 37,668 37,117 33,764 141,977 $31,525 32,962 35,336 36,841 136,664 
Net income $ 8,400 10,360 10,490 10,250 39,500 $ 7,860 7,640 9,920 10,710 36,130 

Per share data 
(dollars per share) 

Net income per common share $ 1.38 1.74 1.79 1.77 6.68 $ 1.23 1.21 1.60 1.72 5.76 
Net income per common share - assuming 

dilution $ 1.37 1.72 1.77 1.76 6.62 $ 1.22 1.20 1.58 1.71 5.71 
Dividends per common share $ 0.32 0.32 0.32 0.32 1 .28$  0.27 0.29 0.29 0.29 1.14 
Common stock prices 

High $63.96 65.00 71.22 79.00 79.00$64.37 61.74 65.96 63.89 65.96 
Low $ 56.42 56.64 61.63 64.84 56.42 $ 49.25 52.78 57.60 54.50 49.25 

(I) Petroleum product sales data is reported net ofpurchases/sales contracts with the same counterparty. 
(2) Gas converted to oil-equivalent at 6 million cubic feet = I thousand barrels. 
(3) 2005 Sales and other operating revenue includes amounts for purchases/sales with the same counterparty. Associated costs were 

included in Crude oil andproductpurchases. Effective January I ,  2006, these purchases/sales were recorded on a net basis with 
no resulting impact on net income. See note I ,  Summary ofAccounting Policies. 

(4) Includes amounts for sales-based taxes. 
(5) Gross profit equals sales and other operating revenue less estimated costs associated with products sold. 

The price range of ExxonMobil common stock is as reported on the composite tape of the several U.S. exchanges where ExxonMobil 
common stock is traded. The principal market where ExxonMobil common stock (XOM) is traded is the New York Stock Exchange, 
although the stock is traded on other exchanges in and outside the United States. 

There were 591,226 registered shareholders of ExxonMobil common stock at December 31, 2006. At January 31,2007, the 
registered shareholders of ExxonMobil common stock numbered 589,553. 

On January 31,2007, the Corporation declared a $0.32 dividend per common share, payable March 9,2007. 
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MANAGEMENT'S DISCUSSION AND ANALYSIS OF FINANCIAL CONDITION AND RESULTS O F  OPERATIONS 

FUNCTIONAL EARNINGS 

Net income (U.S. GAAP) 
Upstream 

United States 
Non-U.S. 

Downstream 
United States 
Non-U.S. 

Chemical 
United States 
Non-U.S. 

Corporate and financing 

Net income 

Net income per common share 
Net income per common share - assuming dilution 

Special items included in net income 
Non-U.S. Upstream 

Gain on Dutch gas restructuring 
U.S. Downstream 

Allapattah lawsuit provision 
Non-U.S. Downstream 

Sale of Sinopec shares 
Non-U.S. Chemical 

Sale of Sinopec shares 
Joint venture litigation 

Corporate and financing 
Tax-related benefit 

- - 

(n~illions of dollars, except per share amounts) 

- . / A  ..-1.: -.-- / -A - - - /A ,~ - /?  AnQ01nnnl 1 0 2 1 ' 7 ~ 1 \ 7 1 \ A 3 A 2 ~ / ~ 1 ~ k  htm 



Form 10-K Page 42 of 137 

8% 

Table of Contents 

MANAGEMENT'S DISCUSSION AND ANALYSIS O F  FINANCIAL CONDITION AND RESULTS O F  OPERATIONS 

FORWARD-LOOKING STATEMENTS 

Statements in this discussion regarding expectations, plans and future events or conditions are forward-looking statements. Actual 
future results, including demand growth and energy source mix; capacity increases; production growth and mix; financing sources; the 
resolution of contingencies; the effect of changes in prices; interest rates and other market conditions; and environmental and capital 
expenditures could differ materially depending on a number of factors, such as the outcome of commercial negotiations; changes in the 
supply of and demand for crude oil, natural gas, and petroleum and petrochemical products; and other factors discussed herein and in 
Item 1A of ExxonMobil's 2006 Form 10-K. 

OVERVIEW 

The following discussion and analysis of ExxonMobilYs financial results, as well as the accompanying financial statements and related 
notes to consolidated financial statements to which they refer, are the responsibility of the management of Exxon Mobil Corporation. 
The Corporation's accounting and financial reporting fairly reflect its straightforward business model involving the extracting, 
manufacturing and marketing of hydrocarbons and hydrocarbon-based products. The Corporation's business model involves the 
production (or purchase), manufacture and sale of physical products, and all commercial activities are directly in support of the 
underlying physical movement of goods. Our consistent, conservative approach to financing the capital-intensive needs of the 
Corporation has helped ExxonMobil to sustain the "triple-A" status of its long-term debt securities for 88 years. 

ExxonMobil, with its resource base, financial strength, disciplined investment approach and technology portfolio, is well- 
positioned to participate in substantial investments to develop new energy supplies. While commodity prices are volatile on a short- 
term basis and depend on supply and demand, ExxonMobil's investment decisions are based on our long-term outlook, using a 
disciplined approach in selecting and pursuing the most attractive investment opportunities. The corporate plan is a fundamental annual 
management process that is the basis for setting risk-assessed near-term operating and capital objectives in addition to providing the 
longer-term economic assumptions used for investment evaluation purposes. Volumes are based on individual field production profiles, 
which are also updated annually. Prices for crude oil, natural gas and refined products are based on corporate plan assumptions 
developed annually by major region and used for investment evaluation purposes. Potential investment opportunities are tested over a 
wide range of economic scenarios to establish the resiliency of each opportunity. Once investments are made, a reappraisal process is 
completed to ensure relevant lessons are learned and improvements are incorporated into future projects. ExxonMobil views return on 
capital employed as the best measure of capital productivity. 

BUSINESS ENVIRONMENT AND RISK ASSESSMENT 

Long-Term Business Outlook 

By 2030, the world's population is expected to grow to 8 billion, approximately 25 percent higher than today's level. Coincident with 
this population increase, the Corporation expects worldwide economic growth to average just under 3 percent per year. This 
combination of population and economic growth should lead to a primary energy demand increase of approximately 60 percent by 2030 
versus 2000. The vast majority (-80 percent) of the increase is expected to occur in developing countries. 

As demand rises, energy efficiency will become increasingly important, with the pace of improvement likely to accelerate. This 
accelerated pace will probably result from expected improvements in personal transportation and power generation driven by the 
introduction of new technologies, as well as many other improvements that span the residential, commercial and industrial sectors. Oil, 
gas and coal are expected to remain the predominant energy sources with approximately 80 percent share of total energy. Oil and gas 
are expected to maintain close to a 60 percent share. These well-established fuel sources are the only ones with the versatility and scale 
to meet the majority of the world's growing energy needs. Nuclear power will likely be a growing option to meet electricity needs. 
Alternative fuels, such as solar and wind power, will grow rapidly, underpinned by government subsidies and mandates. But even with 
assumptions of robust 10 percent average annual growth, solar and wind are expected to represent just 1 percent of the total energy 
portfolio by 2030. 

Demand for liquid fuels is expected to grow at 1.4 percent per year, primarily due to increasing transportation requirements, 
especially related to light- and heavy-duty vehicles. The global fleet of light-duty vehicles will increase significantly, with related 
demand partly offset by improvements in fuel economy. Natural gas and coal are expected to grow at 1.7 and 1.6 percent per year, 
respectively, driven by increased need for electric power generation. The Corporation expects the liquefied natural gas (LNG) market to 
increase nearly fourfold by 2030, with LNG imports helping to meet growing demand in Europe, North America and Asia. With equity 
positions in many of the largest remote gas accumulations in the world, the Corporation is positioned to benefit from its technological 
advances in gas liquefaction, transportation and regasification that enable distant gas supplies to reach markets economically. 

The Corporation expects the world's oil and gas resource base to grow not only from new discoveries, but also from increases to 
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known reserves. Technology will underpin these increases. The cost to develop these resources will be significant. According to 
the International Energy Agency, the investment required to meet total oil and gas energy needs worldwide through 2030 will be about 
$300 billion per year, or $8 trillion (measured in 2005 dollars) in total for 2005-2030. 

Upstream 

ExxonMobil continues to maintain a large portfolio of development and exploration opportunities, which enables the Corporation to be 
selective, optimizing total profitability and mitigating overall political and technical risks. As future development projects bring new 
production online, the Corporation expects a shift in the geographic mix of its production volumes between now and 201 1. Oil and 
natural gas output from West Africa, the Caspian, the Middle East and Russia is expected to increase over the next five years based on 
current capital project execution plans. Currently, these growth areas account for 35 percent of the Corporation's production. By 201 1, 
they are expected to generate about 50 percent of total volumes, The remainder of the Corporation's production is expected to be 
sourced from established areas, including Europe and North America. 
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In addition to a changing geographic mix, there will also be a change in the type of opportunities from which volumes are 
produced. Nonconventional production utilizing specialized technology such as arctic technology, deepwater drilling and production 
systems, heavy oil recovery processes and LNG is expected to grow from about 30 to 40 percent of the Corporation's output between 
now and 201 1. The Corporation's overall volume capacity outlook, based on projects coming onstream as anticipated, is for production 
capacity to grow over the period 2007-201 1. However, actual volumes will vary from year to year due to timing of individual project 
start-ups, operational outages, reservoir performance, regulatory changes, asset sales, weather events, price effects under production 
sharing contracts and other factors described in Item 1A of ExxonMobil's 2006 Form 10-K. 

Downstream 

The downstream industry environment remains very competitive. While refining margins in 2006 were strong, our long-term real 
inflation-adjusted refining margins have declined at a rate of about 1 percent per year over the past 20 years. The intense competition in 
the retail fuels market has similarly driven down real margins by about 4 percent per year. Global refining capacity is expected to grow 
at about 1 to 2 percent per year through 2010 with Asia Pacific expected to grow at more than 3 percent per year. ExxonMobil assets 
are well-positioned to supply the growing demand for petroleum products and our continuous focus on making our refineries more 
efficient and productive has resulted in significant capacity increases to help meet growing demand at a fraction of the cost of building 
a new refinery. Our capacity growth rate over the past 10 years at existing facilities has been the equivalent of building a new average- 
size refinery every three years. 

Refining margins are a function of the difference between what a refinery pays for its raw materials (primarily crude oil) and the 
market prices for the range of products produced (primarily gasoline, heating oil, jet fuel and fuel oil). Crude oil and many products are 
widely traded with published prices, including those quoted on multiple exchanges around the world (e.g., New York Mercantile 
Exchange and International Petroleum Exchange). Prices for these commodities (crude and various products) are determined by the 
global marketplace and are impacted by many factors, including global and regional supplyldemand balances, inventory levels, refinery 
operations, importlexport balances, seasonality and weather and political climate. 

The objectives of ExxonMobil's Downstream strategies are to position the Corporation to be the industry leader under a variety of 
market conditions. These strategies include maintaining best-in-class operations in all aspects of the business, maximizing value from 
leading-edge technology, capitalizing on integration with other ExxonMobil businesses, and providing high-quality, valued products 
and services to the Corporation's customers. ExxonMobil has an ownership interest in 40 refineries, located in 20 countries, with 
distillation capacity of 6.4 million barrels per day and lubricant basestock manufacturing capacity of about 150 thousand barrels per 
day. ExxonMobil's fuels and lubes marketing business portfolios include operations around the world, serving a globally diverse 
customer base. World-class scale and integration, industry-leading efficiency, leading-edge technology and respected brands enable 
ExxonMobil to take advantage of attractive emerging-growth opportunities around the globe. 

Chemical 

The strength of the global economy supported strong demand growth for petrochemicals in 2006. Strong economic and industrial 
production growth fueled increased demand in Asia Pacific, particularly China. North America recovered from the supply disruptions 
created by hurricanes Katrina and Rita, while European growth was moderate, similar to that of GDP. Overall global supplyldemand 
balances tightened, supporting higher prices and margins despite higher feedstock costs. 

ExxonMobil benefited from continued operational excellence, as well as a portfolio of products that includes many of the largest- 
volume and highest-growth petrochemicals in the global economy. In addition to being a worldwide supplier of primary petrochemical 
products, ExxonMobil Chemical also has a diverse portfolio of less-cyclical business lines. Chemical's competitive advantages are 
achieved through its business mix, broad geographic coverage, investment discipline, integration of chemical capacity with large 
refining complexes or Upstream gas processing, advantaged feedstock capabilities, leading proprietary technology and product 
application expertise. 

REVIEW OF 2006 AND 2005 RESULTS 

Net income (U.S. GAAP) 

--- 
(millions of dollars) 

$39,500 $36,130 $25,330 

Net income in 2006 of $39,500 million was the highest ever for the Corporation, up $3,370 million from 2005. Net income for 2006 
included a $410 million gain from the recognition of tax benefits related to historical investments in non-U.S. assets. 
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Total assets at December 31,2006, of $219 billion increased by approximately $1 1 billion from 2005, reflecting strong earnings 
and the Corporation's active investment program, particularly in the Upstream. 

Net income in 2005 of $36,130 million was up $10,800 million from 2004. Net income in 2005 included special items of $2,270 
million, consisting of a $1,620 million gain related to the Dutch gas restructuring, a $460 million gain from the sale of the 
Corporation's stake in Sinopec, a $390 million gain from the resolution of joint venture litigation and a charge of $200 million relating 
to the Allapattah lawsuit provision. Net income in 2004 included a special charge of $550 million relating to Allapattah. 

Total assets at December 3 1,2005, of $208 billion increased by approximately $13 billion from 2004, reflecting strong earnings 
and the Corporation's active investment program, particularly in the Upstream. 
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Upstream 

2006 2005 2004 --- 
(millions of dollars) 

Upstream 
United States 
Non-U.S. 

Total 

Upstream earnings for 2006 totaled $26,230 million, an increase of $1,881 million from 2005, including a $1,620 million gain related to 
the Dutch gas restructuring in 2005. Higher liquids and natural gas realizations were partly offset by higher operating expenses. Oil- 
equivalent production increased 4 percent versus 2005, including the impact of divestment and entitlement effects. Excluding these 
impacts, total oil-equivalent production increased by 7 percent. Liquids production of 2,681 kbd (thousands of barrels per day) 
increased by 158 kbd from 2005. Production increases from new projects in West Africa and increased Abu Dhabi volumes were partly 
offset by mature field decline, entitlement effects and divestment impacts. Natural gas production of 9,334 mcfd (millions of cubic feet 
per day) increased 83 mcfd from 2005. Higher volumes from projects in Qatar were partly offset by mature field decline. Earnings from 
U.S. Upstream operations for 2006 were $5,168 million, a decrease of $1,032 million. Earnings outside the U.S. for 2006 were $21,062 
million, an increase of $2,913 million, including a $1,620 million gain related to the Dutch gas restructuring in 2005. 

Upstream earnings totaled $24,349 million, including $1,620 million from a gain related to the Dutch gas restructuring. Absent this, 
Upstream earnings increased $6,054 million from 2004 due to higher liquids and natural gas realizations, partly offset by lower 
production volumes. Oil-equivalent production was down 4 percent versus 2004 including the impact of hurricanes Katrina and Rita, as 
well as divestment and entitlement effects. Excluding these impacts, total oil-equivalent production decreased by 1 percent. Liquids 
production of 2,523 kbd decreased by 48 kbd from 2004. Production increases from new projects in West Africa, the North Sea and 
North America were offset by natural field decline in mature areas, the impact of hurricanes Katrina and Rita, as well as divestment and 
entitlement effects. Natural gas production of 9,251 mcfd decreased 613 mcfd from 2004. Higher volumes from projects in Qatar, the 
North Sea and North America were offset by mature field decline, the impact of hurricanes Katrina and Rita, maintenance activity, 
lower European demand, as well as entitlement and divestment impacts. Improved earnings from both U.S. and non-U.S. Upstream 
operations were driven by higher liquids and natural gas realizations, partly offset by lower production volumes. Earnings from U.S. 
Upstream operations for 2005 were $6,200 million, an increase of $1,252 million. Earnings outside the U.S. for 2005, including the 
$1,620 million gain related to the Dutch gas restructuring, were $18,149 million, an increase of $6,422 million. 

Downstream 

2006 2005 2004 --- 
(millions of dollars) 

Downstream 
United States 
Non-U.S. 

Total 

Downstream earnings totaled $8,454 million, an increase of $462 million from 2005 including a $310 million gain for the 2005 Sinopec 
share sale and a special charge of $200 million related to the 2005 Allapattah lawsuit provision. Stronger worldwide refining and 
marketing margins were partly offset by lower refining throughput. Petroleum product sales of 7,247 kbd decreased from 7,519 kbd in 
2005, primarily due to lower refining throughput and divestment impacts. Refinery throughput was 5,603 kbd compared with 5,723 kbd 
in 2005. U.S. Downstream earnings of $4,250 million increased by $339 million, including a 2005 special charge related to the 
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Allapattah lawsuit provision. Non-U.S. Downstream earnings of $4,204 million were $123 million higher than 2005 earnings which 
included a gain for the Sinopec share sale. 

Downstream earnings totaled $7,992 million, including a gain of $310 million for the Sinopec share sale and a special charge of $200 
million relating to the Allapattah lawsuit provision. Downstream earnings for 2004 also included a charge of $550 million for 
Allapattah. Absent these, Downstream earnings increased $1,626 million from 2004, reflecting stronger worldwide refining margins 
partly offset by weaker marketing margins. Petroleum product sales (net) of 7,519 kbd increased from 7,511 kbd in 2004. Refinery 
throughput was 5,723 kbd compared with 5,713 kbd in 2004. U.S. Downstream earnings of $3,911 million increased by $1,725 million, 
including the charges in both years related to Allapattah. Nan-U.S. Downstream earnings of $4,081 million, including a gain for the 
Sinopec share sale, were $561 million higher than 2004. 

Chemical 

Chemical 
United States 
Non-U.S. 

(millions of dollars) 

Total 

Chemical earnings totaled $4,382 million, an increase of $439 million from 2005, including a $390 million gain from the favorable 
resolution of joint venture litigation in 2005 and a $150 million gain for the 2005 Sinopec share sale. Increased 2006 earnings were 
driven by higher margins and increased sales volumes. Prime product sales were 27,350 kt (thousands of metric tons), an increase of 
573 kt:Prime product sales are total chemical product sales including ExxonMobil's share of equity-company volumes and finished- 
product transfers to the Downstream business. Carbon black oil and sulfur~volumes are excluded. U.S. Chemical earnings of $1,360 
million increased by $174 million. Non-U.S. Chemical earnings of $3,022 million were $265 million 
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higher than 2005 earnings, which included gains from the favorable resolution of joint venture litigation and the Sinopec share sale 

Chemical earnings totaled $3,943 million, including a $390 million gain from the favorable resolution ofjoint venture litigation and 
$150 million from a gain on the Sinopec share sale. Absent these, Chemical earnings decreased $25 million from 2004 due to lower 
volumes, partly offset by higher worldwide margins. Prime product sales were 26,777 kt, a decrease of 1,011 kt from 2004, largely 
reflecting the impact of hurricanes Katrina and Rita. U.S. Chemical earnings of $1,186 million increased by $166 million. Non-U.S. 
Chemical earnings increased by $349 million to $2,757 million, including the impact of the gain from the resolution of the joint venture 
litigation of $390 million and a gain of $150 million on the Sinopec share sale. 

Corporate and  Financing 

Corporate and financing 

--- 
(millions ofdollars) 

$434 $(154) $(479) 

The corporate and financing segment contributed $434 million to earnings in 2006, up $588 million from 2005, primarily due to a $410 
million gain from tax benefits related to historical investments in non-U.S. assets and higher interest income. 

Corporate and financing expenses were $154 million compared with $479 million in 2004. The decrease of $325 million is mainly due 
to higher interest income. 

LIQUIDITY AND CAPITAL RESOURCES 

Sources and  Uses of Cash 

Net cash provided by/(used in) 
Operating activities 
Investing activities 
Financing activities 

Effect of exchange rate changes 

2006 2005 -- 
(millions of dollars) 

Increase/(decrease) in cash and cash equivalents 

Cash and cash equivalents 
Cash and cash equivalents -restricted 

(Dec 
$ 28,244 

4,604 

Total cash and cash equivalents 

Cash and cash equivalents were $28,244 million at the end of 2006, comparable to the prior year, as a net reduction from operating, 
investing and financing activities was partly offset by $727 million of positive foreign exchange effects from the general weakening of 
the U.S. dollar in 2006. Including restricted cash and cash equivalents of $4,604 million (see note 3 and note 15), total cash and cash 
equivalents were $32,848 million at the end of 2006. Cash and cash equivalents were $28,671 million at the end of 2005, an increase of 
$10,140 million from 2004, including $787 million of negative foreign exchange rate effects from the general strengthening of the U.S. 
dollar in 2005. Including restricted cash and cash equivalents of $4,604 million, total cash and cash equivalents were $33,275 million at 
the end of 2005. Cash flows from operating, investing and financing activities are discussed below. For additional details, see the 
Consolidated Statement of Cash Flows. 

Although the Corporation issues long-term debt from time to time and maintains a revolving commercial paper program, internally 
generated funds cover the majority of its financial requirements. The management of cash that may be temporarily available as surplus 
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to the Corporation's immediate needs is carefully controlled, both to optimize returns on cash balances, and to ensure that it is secure 
and readily available to meet the Corporation's cash requirements as they arise. 

The Corporation will need to continually find and develop new fields, and continue to develop and apply new technologies and 
recovery processes to existing fields, in order to maintain or increase ~roduction and resulting cash flows in future periods. After a 
period of production at plateau rates, it is the nature of oil and gas fields eventually to produce at declining rates for the remainder of 
their economic life. Averaged over all our existing oil and gas fields and without new projects, ExxonMobil's entitlement production is 
expected to decline at approximately six percent per year through the end of the decade, consistent with recent historical performance. 
Decline rates can vary widely by individual field due to a number of factors, including, but not limited to, the type of reservoir, fluid 
properties, recovery mechanisms, and age of the field. Furthermore, the Corporation's production entitlements for individual fields can 
vary with price and contractual terms. 

The Corporation has long been successful at offsetting the effects of natural field decline through disciplined investments and 
anticipates similar results in the future., Projects are in progress or planned to increase production capacity. However, these volume 
increases are subject to a variety of risks including project start-up timing, operational outages, resen;oir performance, crude oil and 
natural gas prices, weather events, and regulatory changes. The Corporation's cash flows are also highly dependent on crude oil and 
natural gas prices. 

The Corporation's financial strength, as evidenced by its AAA/Aaa debt rating, enables it to make large, long-term capital 
expenditures. Capital and exploration expenditures in 2006 were $19.9 billion, reflecting the Corporation's continued active investment 
program. The Corporation expects spending to continue in this range for the next several years, although actual spending could vary 
depending on progress of individual projects. The Corporation has a large and diverse portfolio of development projects and exploration 
opportunities, which helps mitigate the overall political and technical risks of the Corporation's Upstream segment and associated cash 
flow. Further, due to its financial strength, debt capacity and diverse portfolio of opportunities, the risk associated with failure or  delay 
of any single project would not have a significant impact on the Corporation's liquidity or ability to generate sufficient cash flows for 
operations and its fixed commitments. The purchase and sale of oil and gas properties have not had a significant impact on the amount 
or timing of cash flows from operating activities. 
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Cash Flow from Operating Activities 

2006 

Cash provided by operating activities totaled $49.3 billion in 2006, a $1.1 billion increase from 2005. The major source of funds was 
net income of $39.5 billion, adjusted for the noncash provision of $1 1.4 billion for depreciation and depletion, both of which increased. 
The net timing effects of receipts of notes and accounts receivable, payments of accounts and other payables and contributions to 
pension funds in 2006 provided a partial offset. 

Cash provided by operating activities totaled $48.1 billion in 2005, a $7.6 billion increase from 2004. The major source of funds was 
net income of $36.1 billion, which increased $10.8 billion. The adjustment for the noncash provision for depreciation and depletion was 
$10.3 billion. Contributing to the increased level of cash provided by operating activities in 2005 was the net timing effects of receipts 
of notes and accounts receivable and payments of accounts and other payables in a rising price environment. 

Cash Flow from Investing Activities 

2006 

Cash used in investing activities totaled $14.2 billion in 2006, $4.0 billion higher than 2005. Spending for property, plant and 
equipment increased $1.6 billion. Proceeds from the sales of subsidiaries, investments and property, plant and equipment of $3.1 billion 
in 2006 decreased $3.0 billion, reflecting a lower level of asset sales and the absence of almost $1.4 billion from the sale of the 
Corporation's interest in Sinopec in 2005. 

Cash used in investing activities totaled $10.3 billion in 2005, $4.6 billion lower than 2004. In 2004, the Corporation pledged $4.6 
billion as bond collateral for a litigation appeal. Spending for property, plant and equipment increased $1.9 billion. Proceeds from the 
sales of subsidiaries, investments and property, plant and equipment of $6.0 billion in 2005 increased $3.3 billion, including almost 
$1.4 billion from the sale of the Corporation's interest in Sinopec. 

Cash Flow from Financing Activities 

Cash used in financing activities was $36.2 billion, an increase of $9.3 billion from 2005, reflecting a higher level of purchases of 
ExxonMobil shares. Dividend payments on common shares increased to $1.28 per share from $1.14 per share and totaled $7.6 billion, a 
payout of 19 percent. Total consolidated short-term and long-term debt increased $0.3 billion to $8.3 billion at year-end 2006. 

Shareholders' equity increased $2.7 billion in 2006, to $1 13.8 billion, reflecting $39.5 billion of net income reduced by 
distributions to ExxonMobil shareholders of $7.6 billion of dividends and $25.0 billion of purchases of shares of ExxonMobil stock to 
reduce shares outstanding. Shareholders' equity, and net assets and liabilities, increased $2.8 billion, representing the foreign exchange 
translation effects of stronger foreign currencies at the end of 2006 on ExxonMobil's operations outside the United States. Recognition 
of the "Postretirement benefits reserves adjustment" under Financial Accounting Standard No. 158 (see note 2) reduced shareholders' 
equity by $6.5 billion. 

During 2006, Exxon Mobil Corporation purchased 451 million shares of its common stock for the treasury at a gross cost of $29.6 
billion. These purchases were to reduce the number of shares outstanding and to offset shares issued in conjunction with company 
benefit plans and programs. Shares outstanding were reduced by 6.6 percent from 6,133 million at the end of 2005 to 5,729 million at 
the end of 2006. Purchases were made in both the open market and through negotiated transactions. Purchases may be increased, 
decreased or discontinued at any time without prior notice. 

Cash used in financing activities was $26.9 billion, an increase of $8.7 billion from 2004, reflecting a higher level of purchases of 
ExxonMobil shares. Dividend payments on common shares increased to $1.14 per share from $1.06 per share and totaled $7.2 billion, a 
payout of 20 percent. Total consolidated short-term and long-term debt declined $0.3 billion to $8.0 billion at year-end 2005. 

Shareholders' equity increased $9.5 billion in 2005, to $1 11.2 billion, reflecting $36.1 billion of net income partly offset by 
distributions to ExxonMobil shareholders of $7.2 billion of dividends and $16.0 billion of purchases of shares of ExxonMobil stock to 
reduce shares outstanding. Shareholders' equity, and net assets and liabilities, decreased $2.6 billion, representing the foreign exchange 
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translation effects of weaker foreign currencies at the end of 2005 on ExxonMobil's operations outside the United States. 

During 2005, Exxon Mobil Corporation purchased 31 1 million shares of its common stock for the treasury at a gross cost of  $18.2 
billion. These purchases were to reduce the number of shares outstanding and to offset shares issued in conjunction with company 
benefit plans and programs, Shares outstanding were reduced by 4.2 percent from 6,401 million at the end of 2004 to 6,133 million at 
the end of 2005. Purchases were made in both the open market and through negotiated transactions. 
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Commitments 

Set forth below is information about the outstanding commitments of the Corporation's consolidated subsidiaries at December 3 1, 
2006. It combines data from the Consolidated Balance Sheet and from individual notes to the Consolidated Financial Statements. 

Payments Due by Period 

Commitments 

Note 
Reference 
Number 

Long-term debt (1) 
- Due in one year (2) 

Asset retirement obligations (3) 
Pension and other postretirement obligations (4) 
Operating leases (5) 
Unconditional purchase obligations (6) 
Take-or-pay obligations (7) 
Firm capital commitments (8) 

2012 
2008- and 

2007 2011 Beyond - - -  
(millions of dollars) 

$ - $ 684 $ 5,961 
459 - - 

266 1,167 3,270 
1,318 3,144 10,002 
2,252 4,361 2,090 

587 1,797 1,599 
780 2,474 2,036 

5,024 2,823 1,186 

Total 

This table excludes commodity purchase obligations (volumetric commitments but no fixed or minimum price) which are resold 
shortly after purchase, either in an active, highly liquid market or under long-term, unconditional sales contracts with similar pricing 
terms. Examples include long-term, noncancelable LNG and natural gas purchase commitments and commitments to purchase refinery 
products at market prices. Inclusion of such commitments would not be meaningful in assessing liquidity and cash flow, because these 
purchases will be offset in the same periods by cash received from the related sales transactions. 

Notes: 

(1) Includes capitalized lease obligations of $220 million. 
(2) The amount due in one year is included in notes and loans payable of $1,702 million (note 5). 
(3) The discounted presmt value of upstream asset retirement obligations, primarily asset removal costs at the completion of field life. 
(4) The amount by which the benefit obligations exceeded the fair value of fund assets for certain U.S. and non-U.S. pension and 

other postretirement plans at year end. The payments by period include expected contributions to funded pension plans in 2007 
and estimated benefit payments for unfunded plans in all years. 

(5) Minimum commitments for operating leases, shown on an undiscounted basis, cover drilling equipment, tankers, service stations 
and other properties. 

(6) Unconditional purchase obligations (UPOs) are those long-term commitments that are noncancelable and that third parties have 
used to secure financing for the facilities that will provide the contracted goods or services. The undiscounted obligations of 
$3,983 million mainly pertain to pipeline throughput agreements and include $2,039 million of obligations to equity companies. 
The present value of the total commitments, excluding imputed interest of $1,127 million, was $2,856 million. 

(7) Take-or-pay obligations are noncancelable, long-term commitments for goods and services other than UPOs. The undiscounted 
obligations of $5,290 million mainly pertain to pipeline and terminaling agreements and include $1,847 million of obligations to 
equity companies. The present value of the total commitments, excluding imputed interest of $1,118 million, totaled $4,172 
million. 

(8) Firm commitments related to capital projects, shown on an undiscounted basis, totaled approximately $9.0 billion. These 
commitments were predominantly associated with Upstream projects outside the U.S., of which $3.2 billion was associated with 
LNG projects in Qatar and natural gas projects in Malaysia. The Corporation expects to fund the majority of these projects 
through internal cash flow. 

Guarantees 

The Corporation and certain of its consolidated subsidiaries were contingently liable at December 31,2006, for $4,252 million, 
primarily relating to guarantees for notes, loans and performance under contracts (note 15). Included in this amount were guarantees by 
consolidated affiliates of $3,507 million, representing ExxonMobil's share of obligations of certain equity companies. The below- 
mentioned guarantees are not reasonably likely to have a material effect on the Corporation's financial condition, changes in financial 
condition, revenues or expenses, results of operations, liquidity, capital expenditures or capital resources. 

Dec. 31,2006 

Equity Other 
Company Third-Party 



Total guarantees 
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ObLigations Obligations Total 

(millions of dollars) 

$ 3,507 $ 745 $4,252 
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Financial Strength 

On December 31,2006, unused credit lines for short-term financing totaled approximately $5.8 billion (note 5). 

The table below shows the Corporation's fixed-charge coverage and consolidated debt-to-capital ratios. The data demonstrate the 
Corporation's creditworthiness. Throughout this period, the Corporation's long-term debt securities maintained the top credit rating 
from both Standard and Poor's (AAA) and Moody's (Aaa), a rating it has sustained for 88 years. 

Fixed-charge coverage ratio (times) 
Debt to capital (percent) 
Net debt to capital (percent) (I) 
Credit rating 

2006 2005 2004 

46.3 50.2 36.1 
6.6 6.5 7.3 

(20.4) (22.0) (10.7) 
AAAlAaa AAAlAaa AAAlAaa 

(I) Debt net of cash, excluding restricted cash. The ratio of net debt to capital including restricted cash is (26.3)percent for 2006. 

Management views the Corporation's financial strength, as evidenced by the above financial ratios and other similar measures, to 
be a competitive advantage of strategic importance. The Corporation's sound financial position gives it the opportunity to access the 
world's capital markets in the full range of market conditions, and enables the Corporation to take on large, long-term capital 
commitments in the pursuit of maximizing shareholder value. 

The Corporation makes limited use of derivative instruments, which are discussed in note 12. 

Litigation and Other Contingencies 

As discussed in note 15, a number of lawsuits, including class actions, were brought in various courts against Exxon Mobil Corporation 
and certain of its subsidiaries relating to the accidental release of crude oil from the tanker Exxon Valdez in 1989. All of the 
compensatory claims have been resolved and paid. All of the punitive damage claims were consolidated in the civil trial that began in 
1994. The first judgment from the United States District Court for the District of Alaska in the amount of $5 billion was vacated by the 
United States Court of Appeals for the Ninth Circuit as being excessive under the Constitution. The second judgment in the amount of 
$4 billion was vacated by the Ninth Circuit panel without argument and sent back for the District Court to reconsider in light of the 
recent U.S. Supreme Court decision in Campbell v. State Farm. The most recent District Court judgment for punitive damages was for 
$4.5 billion plus interest and was entered in January 2004. The Corporation posted a $5.4 billion letter of credit. ExxonMobil and the 
plaintiffs appealed this decision to the Ninth Circuit, which ruled on December 22,2006, that the award be reduced to $2.5 billion. On 
January 12,2007, ExxonMobil petitioned the Ninth Circuit Court of Appeals for a rehearing en banc of its appeal. While it is 
reasonably possible that a liability for punitive damages may have been incurred from the Exxon Valdez grounding, it is not possible to 
predict the ultimate outcome or to reasonably estimate any such potential liability. 

In December 2000, a jury in the 15th Judicial Circuit Court of Montgomery County, Alabama, returned a verdict against the 
Corporation in a dispute over royalties in the amount of $88 million in compensatory damages and $3.4 billion in punitive damages in 
the case of Exxon Corporation v. State of Alabama, et al. The verdict was upheld by the trial court in May 2001. In December 2002, the 
Alabama Supreme Court vacated the $3.5 billion jury verdict. The case was retried and in November 2003, a state district ~ o u r t  jury in 
Montgomery, Alabama, returned a verdict against Exxon Mobil Corporation. The verdict included $63.5 million in compensatory 
damages and $1 1.8 billion in punitive damages. In March 2004, the district court judge reduced the amount of punitive damages to $3.5 
billion. ExxonMobil believes the judgment is not justified by the evidence, that any punitive damage award is not justified by either the 
facts or the law, and that the amount of the award is grossly excessive and unconstitutional. ExxonMobil has appealed the decision to 
the Alabama Supreme Court. The Alabama Supreme Court heard oral arguments on February 6,2007. Management believes that the 
likelihood of the judgment being upheld is remote. While it is reasonably possible that a liability may have been incurred by 
ExxonMobil from this dispute over royalties, it is not possible to predict the ultimate outcome or to reasonably estimate any such 
potential liability. In May 2004, the Corporation posted a $4.5 billion supersedeas bond as required by Alabama law to stay execution 
of the judgment pending appeal. The Corporation has pledged to the issuer of the bond collateral consisting of cash and short-term, 
high-quality securities with an aggregate value of approximately $4.6 billion. This collateral is reported as restricted cash and cash 
equivalents on the Consolidated Balance Sheet. Under the terms of the pledge agreement, the Corporation is entitled to receive the 
income generated from the cash and securities and to make investment decisions, but is restricted from using the pledged cash and 
securities for any other purpose until such time the bond is canceled. 

In 2001, a Louisiana state court jury awarded compensatory damages of $56 million and punitive damages of $1 billion to a 
landowner for damage caused by a third party that leased the property from the landowner. The third party provided pipe cleaning and 
storage services for the Corporation and other entities. The Louisiana Fourth Circuit Court of Appeals reducedthe punitive damage 
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award to $1 12 million in 2005. The Corporation appealed this decision to the Louisiana Supreme Court which, in March 2006, refused 
to hear the appeal. ExxonMobil has fully accrued and paid the compensatory and punitive damage awards. The Corporation appealed 
the punitive damage award to the U.S. Supreme Court, which on February 26,2007, vacated the judgment and remanded the case to the 
Louisiana Fourth Circuit Court of Appeals for reconsideration in light of the recent U.S. Supreme Court decision in Williains v. Phillip 
Morris USA. 
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In Allapattah v. Exxon, a jury in the United States District Court for the Southern District of Florida determined in 2001 that a 
class of Exxon dealers between March 1983 and August 1994 had been overcharged for gasoline. In June 2003, the Eleventh Circuit 
Court of Appeals affirmed the judgment and in March 2004, denied a petition for a rehearing en banc. In October 2004, the U.S. 
Supreme Court granted review as to whether the class in the District Court judgment should include members that individually d o  not 
satisfy the $50,000 minimum amount-in-controversy requirement in federal court. In light of the Supreme Court's decision to grant 
review of only part of ExxonMobil's appeal, the Corporation took an after-tax charge of $550 million in the third quarter of 2004 
reflecting the estimated liability, after considering potential set-offs and defenses for the claims under review by the Supreme Court. In 
June 2005, the Supreme Court granted the District Court the right to hear the claims of all class members and the Corporation took an 
after-tax charge of $200 million. The District Court has given final approval of a settlement of $1,075 million, pre-tax. This obligation 
has been fully accrued and was paid in the second quarter 2006. 

Tax issues for 1989 to 1993 remain pending before the U.S. Tax Court. The ultimate resolution of these issues is not expected to 
have a materially adverse effect upon the Corporation's operations or financial condition. 

Based on a consideration of all relevant facts and circumstances, the Corporation does not believe the ultimate outcome of any 
currently pending lawsuit against ExxonMobil will have a materially adverse effect upon the Corporation's operations or financial 
condition. There are no events or uncertainties known to management beyond those already included in reported financial information 
that would indicate a material change in future operating results or financial condition. 

CAPITAL AND EXPLORATION EXPENDITURES 

U.S. Non-U.S. U.S. Non-U.S. 

Upstream ( I )  
Downstream 
Chemical 
Other 

Total 

(millions of dollars) 
$2,486 $13,745 $2,142 $12,328 

824 1,905 753 1,742 
280 476 243 41 1 
130 9 80 - ---- 

$3,720 $16,135 $3,218 $14,481 ---- 
( I )  Exploration expenses included. 

Capital and exploration expenditures in 2006 were $1 9.9 billion, reflecting the Corporation's continued active investment program. The 
Corporation expects spending to continue in this range for the next several years. Actual spending could vary depending on the progress 
of individual projects. 

Upstream spending was up 12 percent to $16.2 billion in 2006, from $14.5 billion in 2005, as a result of higher spending in 
growth areas such as Qatar, Abu Dhabi and West Africa. In addition, spending in the United States and the North Sea was also higher. 
During the past three years, Upstream capital and exploration expenditures averaged $14.1 billion. The majority of these expenditures 
are on development projects, which typically take two to four years from the time of recording proved undeveloped reserves to the start 
of production from those reserves. The percentage of proved developed reserves has remained relatively stable over the past five years 
at over 60 percent of total proved reserves, indicating that proved reserves are consistently moved from undeveloped to developed 
status. Capital and exploration expenditures are not tracked by the undeveloped and developed proved reserve categories. Capital 
investments in the Downstream totaled $2.7 billion in 2006, up $0.2 billion from 2005. Chemical capital expenditures were up $0.1 
billion from 2005. 

TAXES 

2006 2005 2004 - - 
(millions of dollars) 

Income taxes $ 27,902 $23,302 $15,911 
Sales-based taxes 30,381 30,742 27,263 
All other taxes and duties 42,393 4437 1 43,605 - - 

Total $100,676 $98,615 $86,779 - - -  



Form 10-K Page 57 of 137 

Effective income tax rate 43% 41% 40% 

Income, sales-based and all other taxes and duties totaled $100.7 billion in 2006, an increase of $2.1 billion or 2 percent from 2005. 
Income tax expense, both current and deferred, was $27.9 billion, $4.6 billion higher than 2005, reflecting higher pre-tax income in 
2006. The effective tax rate was 43 percent in 2006, compared to 41 percent in 2005. During both ~eriods,  the Corporation continued to 
benefit from the favorable resolution of tax-related issues. Sales-based and all other taxes and duties of $72.8 billion in 2006 decreased 
$2.5 billion from 2005, reflecting the tax impact of net reporting of purchases and sales of inventory with the same counterparty, only 
partly offset by the effects of higher prices. 

Income, sales-based and all other taxes and duties totaled $98.6 billion in 2005, an increase of $1 1.8 billion or 14 percent from.2004. 
Income tax expense, both current and deferred, was $23.3 billion, $7.4 billion higher than 2004, reflecting higher pre-tax income in 
2005. The effective tax rate was 41 percent in 2005, compared to 40 percent in 2004. During both periods, the Corporation continued to 
benefit from the favorable resolution of tax-related issues. Sales-based and all other taxes and duties of $75.3 billion in 2005 increased 
$4.4 billion from 2004, reflecting higher prices and foreign exchange effects. 
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ENVIRONMENTAL MATTERS 

Environmental Expenditures 

Capital expenditures 
Other expenditures 

Total 

2006 2005 -- 
(millions of dollars) 

$ 1,081 $ 1,240 
2,127 2,089 

Throughout ExxonMobil's businesses, new and ongoing measures are taken to prevent and minimize the impact of our operations on 
air, water and ground. These include a significant investment in refining infrastructure and technology to manufacture clean fuels as 
well as projects to reduce nitrogen oxide and sulfur oxide emissions and expenditures for asset retirement obligations. ExxonMobil's 
2006 worldwide environmental expenditures for all such preventative and remediation steps, including ExxonMobil's share of equity 
company expenditures, were about $3.2 billion. The total cost for such activities is expected to remain in this range in 2007 and 2008 
(with capital expenditures approximately 40 percent of the total). 

Environmental Liabilities 

The Corporation accrues liabilities for environmental liabilities when it is probable that obligations have been incurred and the amounts 
can be reasonably estimated. This policy applies to assets or businesses currently owned or previously disposed. ExxonMobil has 
accrued liabilities for probable environmental remediation obligations at various sites, including multiparty sites where the U.S. 
Environmental Protection Agency has identified ExxonMobil as one of the potentially responsible parties. The involvement of other 
financially responsible companies at these multiparty sites could mitigate ExxonMobil's actual joint and several liability exposure. At 
present, no individual site is expected to have losses material to ExxonMobil's operations or financial condition. Consolidated company 
provisions made in 2006 for environmental liabilities were $350 million ($487 million in 2005) and the balance sheet reflects 
accumulated liabilities of $864 million as of December 3 1,2006, and $849 million as of December 3 1,2005. 

Asset Retirement Obligations 

The fair values of asset retirement obligations are recorded as liabilities on a discounted basis when they are incurred, which is typically 
at the time assets are installed, with an offsetting amount booked as additions to property, plant and equipment ($263 million for 2006). 
Over time, the liabilities are accreted for the increase in their present value, with this effect included in expenses ($243 million in 2006). 
Consolidated company expenditures for asset retirement obligations in 2006 were $238 million and the ending balance of the 
obligations recorded on the balance sheet at December 3 1, 2006, totaled $4,703 million. 

MARKET RISKS, INFLATION AND OTHER UNCERTAINTIES 

Worldwide Average Realizations (I) 

Crude oil and NGL ($/barrel) 
Natural gas ($/kc0 

( I )  Consolidated subsidiaries. 

Crude oil, natural gas, petroleum product and chemical prices have fluctuated in response to changing market forces. The impacts of 
these price fluctuations on earnings from Upstream, Downstream and Chemical operations have varied. In the Upstream, based on the 
2006 worldwide production levels, a $1 per barrel change in the weighted-average realized price of oil would have approximately a 
$400 million annual after-tax effect on Upstream consolidated plus equity company earnings. Similarly, a $0.10 per kcf change in the 
worldwide average gas realization would have approximately a $200 million annual after-tax effect on Upstream consolidated plus 
equity company earnings. For any given period, the extent of actual benefit or detriment will be dependent on the price movements of 
individual types of crude oil, taxes and other government take impacts, price adjustment lags in long-term gas contracts, and crude and 
gas production volumes. Accordingly, changes in benchmark prices for crude oil and natural gas only provide a broad indicator of 
changes in the earnings experienced in any particular period. 

In the very competitive downstream and chemical environments, earnings are primarily determined by margin capture rather than 
absolute price levels of products sold. Refining margins are a function of the difference between what a refiner pays for its raw 
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materials (primarily crude oil) and the market prices for the range of products produced. These prices in turn depend on global and 
regional supplyldemand balances, inventory levels, refinery operations, import/export balances and weather. 

The global energy markets can give rise to extended periods in which market conditions are adverse to one or more of the 
Corporation's businesses. Such conditions, along with the capital-intensive nature of the industry and very long lead times associated 
with many of our projects, underscore the importance of maintaining a strong financial position. Management views the Corporation's 
financial strength, including the AAA and Aaa ratings of its long-term debt securities by Standard and Poor's and Moody's, as a 
competitive advantage. 

In general, segment results are not dependent on the ability to sell andlor purchase products tolfrom other segments. Instead, 
where such sales take place, they are the result of efficiencies and competitive advantages of integrated refinerylchemical complexes. 
Additionally, intersegment sales are at market-based prices. The products bought and sold between segments can also be acquired in 
worldwide markets that have substantial liquidity, capacity and transportation capabilities. About 40 percent of the Corporation's 
intersegment sales are crude oil produced by the Upstream and sold to the Downstream. Other intersegment sales include those between 
refineries and chemical plants related to raw materials, feedstocks and finished products. 
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Although price levels of crude oil and natural gas may rise or fall significantly over the short to medium term due to political 
events, OPEC actions and other factors, industry economics over the long term will continue to be driven by market supply and 
demand. Accordingly, the Corporation tests the viability of all of its assets over a broad range of future prices. The Corporation's 
assessment is that its operations will continue to be successful in a variety of market conditions. This is the outcome of disciplined 
investment and asset management programs. Investment opportunities are tested against a variety of market conditions, including low- 
price scenarios. As a result, investments that would succeed only in highly favorable price environments are screened out of the 
investment plan. 

The Corporation has had an active asset management program in which underperforming assets are either improved to acceptable 
levels or considered for divestment. The asset management program involves a disciplined, regular review to ensure that all assets are 
contributing to the Corporation's strategic and financial objectives. The result has been the creation of a very efficient capital base and 
has meant that the Corporation has seldom been required to write down the canying value of assets, even during periods of low 
commodity prices. 

Risk Management 

The Corporation's size, strong capital structure, geographic diversity and the complementary nature of the Upstream, Downstream and 
Chemical businesses reduce the Corporation's enterprise-wide risk from changes in interest rates, currency rates and commodity prices. 
As a result, the Corporation makes limited use of derivative instruments to mitigate the impact of such changes. The Corporation does 
not engage in speculative derivative activities or derivative trading activities nor does it use derivatives with leveraged features. The 
Corporation maintains a system of controls that includes the authorization, reporting and monitoring of derivative activity. The 
Corporation's limited derivative activities pose no material credit or market risks to ExxonMobil's operations, financial condition or 
liquidity. Note 12 summarizes the fair value of derivatives outstanding at year end and the gains or losses that have been recognized in 
net income. 

The Corporation is exposed to changes in interest rates, primarily as a result of its short-term debt and long-term debt carrying 
floating interest rates. The impact of a 100-basis-point change in interest rates affecting the Corporation's debt would not be material to 
earnings, cash flow or fair value. The Corporation's cash balances exceeded total debt at year-end 2006 and 2005. 

The Corporation conducts business in many foreign currencies and is subject to exchange rate risk on cash flows related to sales, 
expenses, financing and investment transactions. The impacts of fluctuations in exchange rates on ExxonMobil's geographically and 
functionally diverse operations are varied and often offsetting in amount. The Corporation makes limited use of currency exchange 
contracts, commodity forwards, swaps and futures contracts to mitigate the impact of changes in currency values and commodity prices. 
Exposures related to the Corporation's limited use of the above contracts are not material. 

Inflation and Other Uncertainties 

The general rate of inflation in most major countries of operation has been relatively low in recent years and the associated impact on 
costs has generally been countered by cost reductions from efficiency and productivity improvements. Increased global demand for 
certain services and materials has resulted in higher operating and capital costs in recent years. The Corporation continues to mitigate 
these effects through its economies of scale in global procurement and its efficient project management practices. 

RECENTLY ISSUED STATEMENTS O F  FINANCIAL ACCOUNTING STANDARDS 

Accounting for Uncertainty in Income Taxes 

In June 2006 the Financial Accounting Standards Board (FASB) issued FASB Interpretation No. 48 (FIN 48), "Accounting for 
Uncertainty in Income Taxes." FIN 48 is an interpretation of FASB Statement No. 109, "Accounting for Income Taxes," and must be 
adopted by the Corporation no later than January 1,2007. FIN 48 prescribes a comprehensive model for recognizing, measuring, 
presenting and disclosing in the financial statements uncertain tax positions that the company has taken or expects to take in its returns. 
The Corporation expects to recognize a transition gain of approximately $0.3 billion in shareholders' equity upon adoption ofFIN 48 in 
the first quarter of 2007. This gain reflects the recognition of several refund claims, partly offset by increased liability reserves. 
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CRITICAL ACCOUNTING POLICIES 

The Corporation's accounting and financial reporting fairly reflect its straightforward business model involving the extracting, refining 
and marketing of hydrocarbons and hydrocarbon-based products. The preparation of financial statements in conformity with U.S. 
Generally Accepted Accounting Principles (GAAP) requires management to make estimates and judgments that affect the reported 
amounts of assets, liabilities, revenues and expenses and the disclosure of contingent assets and liabilities. The following summary 
provides further information about the critical accounting policies and the judgments that are made by the Corporation in the 
application of those policies. 

Oil and Gas  Reserves 

Evaluations of oil and gas reserves are important to the effective management of Upstream assets. They are integral to making 
investment decisions about oil and gas properties such as whether development should proceed or enhanced recovery methods should 
be undertaken. Oil and gas reserve quantities are also used as the basis for calculating unit-of-production depreciation rates and for 
evaluating impairment. Oil and gas reserves are divided between proved and unproved reserves. Proved reserves are the estimated 
quantities of crude oil, natural gas and natural gas liquids that geological and engineering data demonstrate with reasonable certainty to 
be recoverable in future years from known reservoirs under existing economic and operating conditions; i.e., prices and costs as of the 
date the estimate is made. Unproved reserves are those with less than reasonable certainty of recoverability and include probable 
reserves. Probable reserves are reserves that are more likely to be recovered than not. 

The estimation of proved reserves, which is based on the requirement of reasonable certainty, is an ongoing process based on 
rigorous technical evaluations, commercial and market assessment, and detailed analysis of well information such as flow rates and 
reservoir pressure declines. The estimation of proved reserves is controlled by the Corporation through long-standing approval 
guidelines. Reserve changes are made within a well-established, disciplined process driven by senior level geoscience and engineering 
professionals (assisted by a central reserves group with significant technical experience), culminating in reviews with and approval by 
senior management. Notably, the Corporation does not use specific quantitative reserve targets to determine compensation. 

Key features of the reserves estimation process include: 

rigorous peer-reviewed technical evaluations and analysis of well and field performance information (such as flow rates and 
reservoir pressure declines) and 

a requirement that management make significant funding commitments toward the development of the reserves prior to 
booking. 

Although the Corporation is reasonably certain that proved reserves will be produced, the timing and amount recovered can be 
affected by a number of factors including completion of development projects, reservoir performance, regulatory approvals and 
significant changes in long-term oil and gas price levels. 

Proved reserves can be further subdivided into developed and undeveloped reserves. The percentage of proved developed reserves 
has remained relatively stable over the past five years at over 60 percent of total proved reserves (including both consolidated and 
equity company reserves), indicating that proved reserves are consistently moved from undeveloped to developed status. Over time, 
these undeveloped reserves will be reclassified to the developed category as new wells are drilled, existing wells are recompleted andlor 
facilities to collect and deliver the production from existing and future wells are installed. Major development projects typically take 
two to four years from the time of recording proved reserves to the start of production from these reserves. 

Beginning in 2004, the year-end reserves volumes as well as the reserves change categories shown in the proved reserves tables 
are calculated using December 31 prices and costs. These reserves quantities are also used in calculating unit-of-production 
depreciation rates and in calculating the standardized measure of discounted net cash flow. Regulations preclude the Corporation from 
showing in this document the reserves that are calculated in a manner that is consistent with the basis that the Corporation uses to make 
its investment decisions. The use of year-end prices for reserves estimation introduces short-term price volatility into the process since 
annual adjustments are required based on prices occurring on a single day. The Corporation believes that this approach is inconsistent 
with the long-term nature of the upstream business where production from individual projects often spans multiple decades. The use of 
prices from a single date is not relevant to the investment decisions made by the Corporation and annual variations in reserves based on 
such year-end prices are not of consequence to how the business is actually managed. 

Revisions can include upward or downward changes in previously estimated volumes of proved reserves for existing fields due to 
the evaluation or re-evaluation of (1) already available geologic, reservoir or production data, (2) new geologic, reservoir or production 
data or (3) changes in year-end prices and costs that are used in the determination of reserves. This category can also include changes 
associated with the performance of improved recovery projects and significant changes in either development strategy or production 
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equipmentlfacility capacity. 

The Corporation uses the "successfi~] effortsm method to account for its exploration and production activities. Under this method, 
costs are accumulated on a field-by-field basis with certain exploratory expenditures and exploratory dry holes being expensed a s  
incurred. Costs of productive wells and development dry holes are ~apitallzed and amortized on the unit-of-production method. The  
Corporation uses this accounting policy instead of the "full cost" method because it provides a more timely accounting of the success or 
failure of the Corporation's exploration and production activities. If the full cost method were used, all costs would be capitalized and 
depreciated on a country-by-country basis. The capitalized costs would be subject to an impairment test by country. The full cost 
method would tend to delay the expense recognition of unsuccessful projects. 
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Impact of Oil and Gas Reserves on Depreciation. The calculation of unit-of-production depreciation is a critical accounting estimate 
that measures the depreciation of upstream assets. It is the ratio of actual volumes produced to total proved developed reserves (those 
proved reserves recoverable through existing wells with existing equipment and operating methods), applied to the asset cost. The 
volumes produced and asset cost are known and, while proved developed reserves have a high probability of recoverability, they are 
based on estimates that are subject to some variability. While the revisions the Corporation has made in the past are an indicator of 
variability, they have had a very small impact on the unit-of-production rates because they have been small compared to the large 
reserves base. 

Impact of Oil and Gas Reserves and Prices on Testing for Impairment. Proved oil and gas properties held and used by the 
Corporation are reviewed for impairment whenever events or circumstances indicate that the carrying amounts may not be recoverable. 
Assets are grouped at the lowest level for which there are identifiable cash flows that are largely independent of the cash flows of other 
groups of assets. 

The Corporation estimates the future undiscounted cash flows of the affected properties to judge the recoverability of carrying 
amounts. In general, analyses are based on proved reserves. Where probable reserves exist, an appropriately risk-adjusted amount of 
these reserves may be included in the impairment evaluation. An asset would be impaired if the undiscounted cash flows were less than 
its carrying value. Impairments are measured by the amount by which the carrying value exceeds its fair value. 

The Corporation performs asset valuation analyses on an ongoing basis as a part of its asset management program. These analyses 
monitor the performance of assets against corporate objectives. They also assist the Corporation in assessing whether the carrying 
amounts of any of its assets may not be recoverable. In addition to estimating oil and gas reserve volumes in conducting these analyses, 
it is also necessary to estimate future oil and gas prices. Trigger events for impairment evaluation include a significant decrease in 
current and projected prices or reserve volumes, an accumulation of project costs significantly in excess of the amount originally 
expected, and historical and current operating losses. 

In general, the Corporation does not view temporarily low oil and gas prices as a trigger event for conducting the impairment 
tests. The markets for crude oil and natural gas have a history of significant price volatility. Although prices will occasionally drop 
significantly, industry prices over the long term will continue to be driven by market supply and demand. On the supply side, industry 
production from mature fields is declining, but this is being offset by production from new discoveries and field developments. OPEC 
production policies also have an impact on world oil supplies. The demand side is largely a function of global economic growth. The 
relative growthldecline in supply versus demand will determine industry prices over the long term and these cannot be accurately 
predicted. Accordingly, any impairment tests that the Corporation performs make use of the Corporation's price assumptions developed 
in the annual planning and budgeting process for the crude oil and natural gas markets, petroleum products and chemicals. These are the 
same price assumptions that are used for capital investment decisions. The corporate plan is a fundamental annual management process 
that is the basis for setting near-term risk-assessed operating and capital objectives in addition to providing the longer-term economic 
assumptions used for investment evaluation purposes. Volumes are based on individual field production profiles, which are also 
updated annually. Prices for natural gas and other products are based on corporate plan assumptions developed annually by major 
region and used for investment evaluation purposes. Cash flow estimates for impairment testing exclude the use of derivative 
instruments. 

Supplemental information regarding oil and gas results of operations, capitalized costs and reserves is provided following the 
notes to the financial statements. The standardized measure of discounted future cash flows is based on the year-end 2006 price applied 
for all future years, as required under Statement of Financial Accounting Standards No. 69 (FAS 69), "Disclosure about Oil and Gas 
Producing Activities." Future prices used for any impairment tests will vary from the one used in the FAS 69 disclosure and could be 
lower or higher for any given year. 

Suspended Exploratory Well Costs 

The Corporation carries as an asset exploratory well costs when the well has found a sufficient quantity of reserves to justify its 
completion as a producing well and where the Corporation is making sufficient progress assessing the reserves and the economic and 
operating viability of the project. Exploratory well costs not meeting these criteria are charged to expense. Assessing whether a project 
has made sufficient progress is a subjective area and requires careful consideration of the relevant facts and circumstances. The facts 
and circumstances that support continued capitalization of suspended wells as of year-end 2006 are disclosed in note 9 to the financial 
statements. 
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MANAGEMENT'S DISCUSSION AND ANALYSIS O F  FINANCIAL CONDITION AND RESULTS OF OPERATIONS 

Consolidations 

The Consolidated Financial Statements include the accounts of those significant subsidiaries that the Corporation controls. They also 
include the Corporation's share of the undivided interest in certain upstream assets and liabilities. Amounts representing the 
Corporation's percentage interest in the underlying net assets of other significant affiliates that it does not control, but exercises 
significant influence, are included in "Investments and advances"; the Corporation's share of the net income of these companies is 
included in the Consolidated Statement of Income caption "Income from equity affiliates." The accounting for these non-consolidated 
companies is referred to as the equity method of accounting. 

Majority ownership is normally the indicator of control that is the basis on which subsidiaries are consolidated. However, certain 
factors may indicate that a majority-owned investment is not controlled and therefore should be accounted for using the equity method 
of accounting. These factors occur where the minority shareholders are granted by law or by contract substantive participating rights. 
These include the right to approve operating policies, expense budgets, financing and investment plans and management compensation 
and suctession plans. 

The Corporation consolidates certain affiliates identified as variable-interest entities in which it has less than a majority 
ownership, because of guarantees or other arrangements that create majority economic interests in those affiliates that are greater than 
the Corporation's voting interests. 

Additional disclosures of summary balance sheet and income information for those subsidiaries accounted for under the equity 
method of accounting can be found in note 6. 

Investments in companies that are partially owned by the Corporation are integral to the Corporation's operations. In some cases 
they serve to balance worldwide risks and in others they provide the only available means of entry into a particular market or area of 
interest. The other parties who also have an equity interest in these companies are either independent third parties or host governments 
that share in the business results according to their percentage ownership. The Corporation does not invest in these companies in order 
to remove liabilities from its balance sheet. In fact, the Corporation has long been on record supporting an alternative accounting 
method that would require each investor to consolidate its percentage share of all assets and liabilities in these partially owned 
companies rather than only its percentage in the net equity. This method of accounting for investments in partially owned companies is 
not permitted by GAAP except where the investments are in the direct ownership of a share of upstream assets and liabilities. However, 
for purposes of calculating return on average capital employed, which is not covered by GAAP standards, the Corporation includes its 
share of debt of these partially owned companies in the determination of average capital employed. 

Pension Benefits 

The Corporation and its affiliates sponsor approximately 100 defined benefit (pension) plans in about 50 countries. The funding 
arrangement for each plan depends on the prevailing practices and regulations of the countries where the Corporation operates. The 
Pension and Other Postretirement Benefits note provides details on pension obligations, fund assets and pension expense. 

Some of these plans (primarily non-U.S.) provide pension benefits that are paid directly by their sponsoring affiliates out of 
corporate cash flow rather than a separate pension fund. Book reserves are established for these plans because tax conventions and 
regulatory practices do not encourage advance funding. The portion of the pension cost attributable to employee service is expensed as 
services are rendered. The portion attributable to the increase in pension obligations due to the passage of time is expensed over the 
term of the obligations, which ends when all benefits are paid. The primary difference in pension expense for unfunded versus funded 
plans is that pension expense for funded plans also includes a credit for the expected long-term return on fund assets. 

For funded plans, including many in the United States, pension obligations are financed in advance through segregated assets or 
insurance arrangements. These plans are managed in compliance with the requirements of governmental authorities and meet or exceed 
required funding levels as measured by relevant actuarial and government standards at the mandated measurement dates. In determining 
liabilities and required contributions, these standards often require approaches and assumptions that differ from those used for 
accounting purposes. 

The Corporation will continue to make contributions to these funded plans as necessary. All defined-benefit pension obligations, 
regardless of the funding status of the underlying plans, are fully supported by the financial strength of the Corporation or the respective 
sponsoring affiliate. 

Pension accounting requires explicit assumptions regarding, among others, the long-term expected earnings rate on fund assets, the 
discount rate for the benefit obligations and the long-term rate for future salary increases. Pension assumptions are reviewed annually 
by outside actuaries and senior management. These assumptions are adjusted only as appropriate to reflect changes in market rates and 
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outlook. For example, the long-term expected earnings rate on U.S. pension plan assets in 2006 was 9.0 percent. This compares to an 
actual rate of return over the past decade of 11 percent. The Corporation establishes the long-term expected rate of return by developing 
a forward-looking, long-term return assumption for each pension fund asset class, taking into account factors such as the expected real 
return for the specific asset class and inflation. A single, long-term rate of return is then calculated as the weighted average of the target 
asset allocation and the long-term return assumption for each asset class. A worldwide reduction of 0.5 percent in the pension fund 
earnings rate would increase annual pension expense by approximately $120 million before tax. 
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Differences between actual returns on fund assets versus the long-term expected return are not recognized in pension expense in 
the year that the difference occurs. Such differences are deferred, along with other actuarial gains and losses, and are amortized into 
pension expense over the expected remaining service life of employees. Further details on pension accounting and related disclosures 
can be found in notes 2 and 16. 

Litigation and Other Contingencies 

A variety of claims have been made against the Corporation and certain of its consolidated subsidiaries in a number of pending lawsuits 
and tax disputes. Management has regular litigation and tax reviews, including updates from corporate and outside counsel, to assess 
the need for accounting recognition or disclosure of these contingencies. The status of significant claims is summarized in note 15. 

GAAP requires that liabilities for contingencies be recorded when it is probable that a liability has been incurred by the date of the 
balance sheet and that the amount can be reasonably estimated. These amounts are not reduced by amounts that may be recovered under 
insurance or claims against third parties, but undiscounted receivables from insurers or other third parties may be accrued separately. 
The Corporation revises such accruals in light of new information. For contingencies where an unfavorable outcome is reasonably 
possible and which are significant, the Corporation discloses the nature of the contingency and, where feasible, an estimate of the 
possible loss. 

Significant management judgment is required related to contingent liabilities and the outcome of litigation because both are 
difficult to predict. However, the Corporation has been successful in defending litigation in the past. Payments have not had a 
materially adverse effect on operations or financial condition. In the Corporation's experience, large claims often do not result in large 
awards. Large awards are often reversed or substantially reduced as a result of appeal or settlement. 

Foreign Currency Translation 

The method of translating the foreign currency financial statements of the Corporation's international subsidiaries into U.S. dollars is 
prescribed by GAAP. Under these principles, it is necessary to select the functional currency of these subsidiaries. The functional 
currency is the currency of the primary economic environment in which the subsidiary operates. Management selects the functional 
currency after evaluating this economic environment. Downstream and Chemical operations use the local currency, except in highly 
inflationary countries (primarily in Latin America) and Singapore, which uses the U.S. dollar because it predominantly sells into the 
U.S. dollar export market. Upstream operations also use the local currency as the functional currency, except where crude and natural 
gas production is predominantly sold in the export market in U.S. dollars. Operations using the U.S. dollar as their functional currency 
include Malaysia, Indonesia, Angola, Nigeria, Equatorial Guinea, Russia and the Middle East. 

Factors considered by management when determining the functional currency for a subsidiary include: the currency used for cash - 

flows related to individual assets and liabilities; the responsiveness of sales prices to changes in exchange rates; whether sales are into 
local markets or exported; the currency used to acquire raw materials, labor, services and supplies; sources of financing; and 
significance of intercompany transactions. 
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MANAGEMENT'S REPORT ON INTERNAL CONTROL OVER FINANCIAL REPORTING 

Management, including the Corporation's chief executive officer, principal financial officer, and principal accounting officer, is 
responsible for establishing and maintaining adequate internal control over the Corporation's financial reporting. Management 
conducted an evaluation of the effectiveness of internal control over financial reporting based on the Internal Control -Integrated 
Framework issued by the Committee of Sponsoring Organizations of the Treadway Commission. Based on this evaluation, 
management concluded that Exxon Mobil Corporation's internal control over financial reporting was effective as of December 3 1, 
2006. 

Management's assessment of the effectiveness of internal control over financial reporting as of December 31,2006, was audited 
by PricewaterhouseCoopers LLP, an independent registered public accounting firm, as stated in their report which is included herein. 

Rex W. Tillerson 
Chief Executive Officer 

Donald D. Humphreys Patrick T. Mulva 
Sr. Vice President and Treasurer Vice President and Controller 
(Principal Financial Officer) (Principal Accounting Officer) 

REPORT O F  INDEPENDENT REGISTERED PUBLIC ACCOUNTING FIRM 

To the Shareholders of Exxon Mobil Corporation: 

We have completed integrated audits of Exxon Mobil Corporation's consolidated financial statements and of its internal control over 
financial reporting as of December 31,2006, in accordance with the standards of the Public Company Accounting Oversight Board 
(United States). Our opinions, based on our audits, are presented below. 

Consolidated financial statements 

In our opinion, the consolidated financial statements listed under Item 8 of the Form 10-K present fairly, in all material respects, the 
financial position of Exxon Mobil Corporation and its subsidiaries at December 31,2006, and 2005, and the results of-their operations 
and their cash flows for each of the three years in the period ended December 31,2006, in conformity with accounting principles 
generally accepted in the United States of America. These financial statements are the responsibility of the Corporation's management. 
Our responsibility is to express an opinion on these financial statements based on our audits. We conducted our audits of these 
statements in accordance with the standards of the Public Company Accounting Oversight Board (United States). Those standards 
require that we plan and perform the audit to obtain reasonable assurance about whether the financial statements are free of material 
misstatement. An audit of financial statements includes examining, on a test basis, evidence supporting the amounts and disclosures in 
the financial statements, assessing the accounting principles used and significant estimates made by management, and evaluating the 
overall financial statement presentation. We believe that our audits provide a reasonable basis for our opinion. 

As discussed in Note 2 to the consolidated financial statements, the Corporation changed its method of accounting for defined 
benefit pension and other postretirement plans in 2006. 
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Internal control over financial reporting 

Also? in our opinion, management's assessment, included in Management's Report on Internal Control Over Financial Reporting 
appearing under Item 9A, that the Corporation maintained effective internal control over financial reporting as of December 31, 2006, 
based on criteria established in Internal Control - Integrated Framework issued by the Committee of Sponsoring Organizations of the 
Treadway Commission (COSO), is fairly stated, in all material respects, based on those criteria. Furthermore, in our opinion, the 
Corporation maintained, in all material respects, effective internal control over financial reporting as of December 3 1,2006, based on 
criteria established in Internal Control - IntegratedFramework issued by the COSO. The Corporation's management is responsible for 
maintaining effective internal control over financial reporting and for its assessment of the effectiveness of internal control over 
financial reporting. Our responsibility is to express opinions on management's assessment and on the effectiveness of the Corporation's 
internal control over financial reporting based on our audit. We conducted our audit of internal control over financial reporting in 
accordance with the standards of the Public Company Accounting Oversight Board (United States). Those standards require that we 
plan and perform the audit to obtain reasonable assurance about whether effective internal control over financial reporting was 
maintained in all material respects. An audit of internal control over financial reporting includes obtaining an understanding of internal 
control over financial reporting, evaluating management's assessment, testing and evaluating the design and operating effectiveness of 
internal control, and performing such other procedures as we consider necessary in the circumstances. We believe that our audit 
provides a reasonable basis for our opinions. 

A company's internal control over financial reporting is a process designed to provide reasonable assurance regarding the 
reliability of financial reporting and the preparation of financial statements for external purposes in accordance with generally accepted 
accounting principles. A company's internal control over financial reporting includes those policies and procedures that (i) pertain to 
the maintenance of records that, in reasonable detail, accurately and fairly reflect the transactions and dispositions of the assets of the 
company; (ii) provide reasonable assurance that transactions are recorded as necessary to permit preparation of financial statements in 
accordance with generally accepted accounting principles, and that receipts and expenditures of the company are being made only in 
accordance with authorizations of management and directors of the company; and (iii) provide reasonable assurance regarding 
prevention or timely detection of unauthorized acquisition, use, or disposition of the company's assets that could have a material effect 
on the financial statements. 

Because of its inherent limitations, internal control over financial reporting may not prevent or detect misstatements. Also, 
projections of any evaluation of effectiveness to future periods are subject to the risk that controls may become inadequate because of 
changes in conditions, or that the degree of compliance with the policies or procedures may deteriorate. 

Dallas, Texas 
February 28,2007 
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